
9 770360 528001 


£1.95 U.K./Lit. 8,000 ITALY 
53.50 U.S.A./0360-5260 


Zenith’s 

Z-486/25E 

5 Times 
Faster 
than VGA 


A McGRAW HILL PUBLICATION 


HP 95LX: A complete PC, 
plus Lotus 1-2-3, for under $700 


Future Documents: 

Combining text, graphics, voices 

Drowning in Data? See page 15 

Lab Tests: 

Nineteen 486/33 EISA Machines 
Borland’s ObjectVision 
Low-Cost Apple Laser Printer 


more 


PLUS 

5 X Terminals 
3 LAN UPSes 
QEMM vs. 386Max 
Mac Image Compression 
MuttiScope Debuggers 
PC Image-Editing Software 
Printer Sharing Devices 
Color Printers 























You'll be impressed 

with what’s behind the CompuAdd name. 


Here’s your direct line into one of America’s leading computer manufacturers. 

Simply send us a fax, and we’ll fax back to you the inside story on CompuAdd computer systems. 

You’ll see why our customers are so pleased with the quality and reliability of both CompuAdd the 
Computer and CompuAdd the Company. 

Buying direct from CompuAdd is easy. Our locations in Europe give you the rapid delivery and 
support you want. CompuAdd’s 30-day money-back guarantee, telephone technical support and 
on-site service are prime reasons why our customers are so satisfied. In fact, a recent independent 
customer service survey found that CompuAdd led the U.S. PC industry in its commitment to 
customers and in value/price performance. 

CompuAdd’s success grows from its 1,300 employees’ dedication to quality. And with more than 
30,000 square metres of manufacturing space, CompuAdd is well equipped to deliver that quality 
when you need it and where you need it. 

When you lcx>k into CompuAdd, it’s not hard to see why our international sales have doubled 
over the past year. And it’s not hard to see why CompuAdd’s total sales topped $515,000,000 in 
1990 — up from $400,000,000 the previous year. 

All this proves how popular CompuAdd’s w'ay of doing business is. Because buying direct from 
the manufacturer is quite simply the best w 7 ay to 
buy. It’s easy. It’s fast. It gives you our support 
and expertise. 

Best of all, it gives you the Company, not just the 
Computer. 


Comoufldd 

CORPORATION 


C CompuAdd Corporation, 1991 VVr accept MasterCard, VISA, Ducasrr. money orders, certified checks and personal checks iplease allow ten days for processing), CODs |S50 minimum order I company and institutional purchase orders Iminimum initial purchase 1500. 
thereafter ISO) and wire transfers I’teaw add to all purchases lor shipping and handling Imimmum } V shipping outside the continental United Slates will merrasr rostl Add ft* for shipping and handling to AIU/TPO addresses (minimum $10) I'lease add appropriate 
local sales laa. Thirty day money-back guarantee does not include return freight or shipping and handling. Opened software, videotapes, other consumables and shipping costs are nonrefunJahle All return items must be accompanied by a return merchandise aulhori/a- 





Yes! 

Please fax me the facts 
about CompuAdd computers. 


Simply check the products that interest you and fax this form to the number for your 
area* CompuAdd will send you spec sheets by return fax, It's the most direct way to 
get information about any computer. Direct from the manufacturer! 

I would like to receive information about: 


Systems 


□ CompuAdd 212 
(80286/12MHZ) 

Q CompuAdd 316s 
(80386SX/l6MHz) 
□CompuAdd 320s 
(80386SX/20MHz) 

□ CompuAdd 325 
(80386/25MHz) 

Q CompuAdd 425 
(80486/25MHZ) 


□ CompuAdd 333T 
(80386/33MHZ - Tower) 

□ CompuAdd 333D 
(80386733MHz - Desktop! 

□ CompuAdd 433T 
(80486/33MHZ - Tower) 

Q CompuAdd 433D 

(80486/33MH2 - Desktop) 
Q| CompuAdd SS* 1 
(Workstation) 


Hard files 

Q 40 MB 

□ 150MB 

□ SOMU 

□ 330MB 

Q110MB 

□ 630MB 

Controller j 


Q IDE Interface/Hardfiles 
Q ESDI HardC ache/Ha rdf lies 
Q SCSI Hard Cache/Ha rdfiles 


Name: __ 

Tide:_ 

Company: 
Address: _ 


Telephone: _ 

Fax:_ 

France 

Fax#: 33^ 140364676 
Free#: 05-222-333 
Long Distance #: 33-1^0364949 

Comoufldd 

CORPORATION 

12303 Technology Blvd* Austin, Texas USA 78727 

1*1 800 - 187-3266 *§ 95^000100401 §g}=; 0800-373535 01306009 n 1^0364949 




thermally 

Pax#: 49-6181-910111 
l'ree *: 0130-6009 

long Distance *; 49-6181 -91010 


sis 

United Kingdom 

Fax#: 44-272-254-881 
Free #: 0-800-525-295 
Long Distance #: 44-272-254-789 
















Get the fax 
behind 
CompuAdd... 

| • 
i 
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There's An 
Double Your 


Introducing The ALR POWERPRO 



With the POWERPRO*$ advanced modular 
system architecture * the choices you make 
today won't limit your options tommorrow . 


Additionally, all models will be 
able to accommodate 
■Mt; future, faster, 
fl \ processors. 

V With 49-MBs of 

1 SB V RAM, p 

JSuB \ twelve expan* 

slon slots, and i 

accommoda¬ 
tions for up to 
\V'~ . ^ 2.5-GB of 

internal stor¬ 
age (up to 10-GB of total 
storage utilizing an 
external ALR 

expansion «|e 

chassis}, the 

POWERPRO has flfl 

the expandability * 

needed to keep 
pace with your 
future needs. The fl 
POWERPRO also 
incorporates a 
32-bit EISA bus, 
so you’ll have fl 
maximum com- 

patlbil- fl 
ity with 

cutting- < 

edge 

enhance¬ 
ment products 
while enjoying 
the affordabil¬ 
ity of today’s 
low-cost "AT" compat¬ 
ible hardware. 

SUPERIOR CACHE 
The POWERPRO uses. 

ALR’s proprietary 


Just Upgrade the CPUf™ 


Strapping two traditional PCs 
together won’t give you the 
dual processing power you 
need to keep pace with today’s 
growing networks and multi¬ 
user environments, but the 
new ALR 15 POWERPRO will. It’s 
the affordable, high-perform¬ 
ance alternative to the 
COMPAQ* SYSTEMPRO™. 


UP TO 
40 VAX™ 

MIPS 














Easier Way To 
Processing Power. 

Single or Dual Processing 35 cJt%d 


PROCACHE scalable cache 
memory architecture. This 
mainframe-like read-and- 
write-back design is more effi¬ 
cient than the standard write- 
through architecture found on 


the SYSTEMPRO. 

More importantly, this scalable 
architecture allows you to 
equip the POWERPRO with up 
to 1-MB of cache. 

ADVANCED DISK 

PERFORMANCE AND 
SECURITY 
Yet the POWER- 



PRO'S performance 
edge doesn't stop 
there. 

Selected models use 


VM 64 
Single 33-MHz i486 
1 
Z 

32-brt EISA 
64 KB 
5-MB 
none 
12 


Mode! Name 


CPU 

# of Processors 
Max, # of Processors 
Bus Architecture 
Memory Cache 
RAMStd 
Hard Drive 
Expansion Slots 


ALR alr 

POWERPRO 486/33 POWERPRO 486/33 


SMP512 
Single 33-MHz i486 

2 

32-bit EISA 

512-KB 

17-MB 

330-MB<18ms 

12 


Grd« 16 on Inquiry Card 
(RESELLERS: 17 ). 


ALR’s SCSI SDA 
(Software Disk Ar¬ 
ray) to provide the 
capabilities of hard¬ 
ware disk arrays — 
including disk 
striping, span¬ 
ning and mir¬ 
roring — with 
greater flexi¬ 
bility and higher 
performance. ALR’s 
SDA protects your 
data while helping to 
eliminate hard disk 
bottlenecks. 


OFF THE SHELF 


COMPATIBILITY 


The SYSTEMPRO-com- 


patible ALR 


POWERPRO runs off the shelf 
dual-processing versions of 
SCO® UNIX™ with SCO MPX 
as well as Banyan® Vines™ 
SMP. And it r s positioned for 
use with future dual process¬ 
ing versions of Novell® 
NetWare™, OS/ 2™ and LAN 
Manager 2.0™. 


For more information call ALR 
now; 


1-800-465-5979 in Canada 

ALR (Canada) Ltd. 

22 Riviera Drive 

Markham. Ontario Canada L3R 5M1 
(416} 940-6668 FAX: (416) 940-9855 



1-800-444-4ALR in usa 

Adavnced Logic Research. Inc. 

9401 Jeronimo 

Irvine. California. 92718 

(714) 581-6770 FAX: (714) 581-9240 

Cnmmtek 

Business 

Centres 

Mississauga Tel: (416) 507-5000 Head Office 

Victoria Tel: (604) 386-3383 

Vancouver Tel: (604) 279-4600 

Edmonton Tel: (403) 465-1222 

Calgary Tel: (403) 244-1910 

Winnipeg Tel: (204) 949-0976 

Toronto East Tel: (416) 940-8222 

Toronto Central Tel: (416) 598-5321 

Toronto West Tel: (416) 238-0863 

London Tel: (519) 649-7535 

Kitchener Tel: 1519) 895-0130 

Barrie Tel: (705) 722-6192 

Ottawa Tel: (613) 230-1996 

Montreal Tel: (514) 684 -0020 

Quebec Tel: (418) 871 -9621 

Fredericton Tel: (506) 458-8877 

Moncton Tel: (506) 857-0808 

Saint John Tel: (506) 634-1132 

Halifax Tel: (902)468-8373 

Feafurm^ CUSTOMER TECHNOLOGY SERVICES 

Pricws antt conttgciralBna subject ra ehsnge without notice. System nhnwn with op- 
bonat mania. tt.Fl is u ragislureid Iradar-ia* ul AdranCad Logic HnSoarch, bin At, 

Pthm brand and pnoduol names am- I’adBrnarVs v registered madsmana o* their 
ifcSC*L*ive Owntra & 1991 by Advii'cetl L«*c Hunoarfi Inc. 
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COVER STORY 

FiRST IMPRESSIONS 

A PC and 1-2-3 
in the Palm 
of Your Hand 

PAGE 44 



NEWS 


FEATURES 


29 

MICROBYTES 

Adobe’s new font technology will 
give users more control over text. 

126 


137 

48 

FIRST IMPRESSIONS 


Apple Introduces Tow-Cast 

Laser Quality with Style 

145 




153 


Z-486/25E, the i486 
and TIG A video make a 
powerful personal workstation 


ObjectVision* an object-oriented 
approach makes forms cook 


MT735 and LT-20, the highs 
and lows of printing 
on the road 


Infini-D, a three-dimensional 
world for the Mac 


Aldus FreeHand 3.0, 

a new-generation r 
Mac drawing 
tool 



68 WHAT'S NEW 

DOS and Unix together, 
a transputer in a kit, finite 
element analysis for engineers, 
and more. 


157 

169 

177 

191 

201 

213 


Future Documents 

Combine Windows text, graphics, voice, and more. 

Desktop Prototyping 

New technologies make CAD drawings into solid models—from PCs! 

Data Acquisition; PCs on the Bench 

Data acquisition on powerful personal computers and workstations. 


STATE OF THE ART 


MANAGING GIGABYTES 
Introduction 

The Data Swamp 

Together, hardware and software 
developments are making it easier 
to handle massive amounts of data. 

Browsing Through Terabytes 

Wide-area information servers can 
distill vast archives of data. 



Prioritizing Information 

Grace Hopper speaks out on the 
value of data and various criteria 
you can use to help determine that value. 


Through a Lens Smartly 

Information Lens can simplify electronic communications. 

From Pyramids to Peers 

Data management applications strengthen the integrity of network data, 

Giga-Storage 

A variety of storage technologies exist, and conflicting 
considerations are involved in choosing among them. 

Resource Guide: Massive Mass Storage 

Jukebox manufacturers serve up gigabytes of storage. 
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REVIEWS 


OPINIONS 


216 PRODUCT FOCUS 

486 EISA: Born to Blaze 

These 33-MHz 486 EISA systems are the fastest machines we've seen* 

238 X Terminals for Workstation Power at PC Prices 

Seamless Unix and X Window networking. 

249 “Smart” UPSes 

Alert LANs to Power 
Problems 

New LAN-based UPSes 
prevent damage. 

257 QEMM-386 and 

386Max Square Off 
Under Windows 

Contenders for the 
extended memory of 
Windows users. 

263 When Less Is More: Making 
Mac Images More Manageable 

Storm Technology debuts an effective 
image-compression dno. 

266 High-Quality Image Editing 
Develops on the PC 

Image-editing software turns PCs into electronic darkrooms. 


93 


111 



271 The MultiScope Debuggers Make Debugging Easier 

The MultiScope Debuggers for DOS provide GUT power, 

10 

277 Extend Your Printer’s Reach Without a LAN 

A trio of printer sharers that maximize your investment. 

18 

287 Color Printing, Dieonix Style: Vibrant but Slow 

Kodak's new ink-jet printer graces business documents. 


USER’S COLUMN 
Atari Revisited 

by Jerry Paumetle 

Jerry looks at the Atari TT030. 

BUSINESS CONNECTION 
The Missing Link 

by Wayne Rash Jr. 
Heterogeneous LANs can 
communicate despite a shortage 
of solutions from major 
platform vendors, 

ROUNDTABLE 

Is It Time to Telecommute? 

Will telecommuting save 
the world and our jobs? 

386 PRINT QUEUE 
Up from Rosie 

Professor Kenner 
examines a new book 
of essays about fractals 
and chaos. 

388 STOP BIT 

Human Filters? 

Beyond managing 
megabytes, to 
avoiding infolock. 

EDITORIAL 

CeBIT 91 

LETTERS 

Further mu sings on power, 
processors, and Jerry Poumelle. 


292 REVIEWER’S NOTEBOOK 

Create documents that your workstation application doesn't provide. 


HANDS ON 


297 UNDER THE HOOD 

All about packet drivers. 

309 SOME ASSEMBLY 
REQUIRED 

Networkwide interprocess 
communications. 

341 ASK BYTE 

External floppy disk drives, 
phones, and computing 
for the handicapped. 

318 THE UNIX/bin 

Stars of the Show 

by David Fiedler 
A visit to UniForum. 


324 NETWORKS 

The AIX Alternative 

by Barry Nance 
Choosing a Unix-based 
architecture. 

328 BEYOND DOS: 

Windows Tips and Tricks 

by Mark J. Minasi 
Answers to some frequently 
asked Windows 3.0 questions. 

334 MACINATIONS 

Professional 3-D Graphics 
on the Mac 

by Don Crabb 

Don finds a graphics oasis. 
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This index helps you find articles that contain Information on each of the listed topics. (The topic list changes each month.) 
Combined with the table of contents (page 4) and the Editorial index by Company (page 374), you can identify articles by type , 

subject, title, author, or product discussed- 
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318, 324, 328 
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54, 6B, 216, 23B, 271,318 


BUSES 


54, 68,145, 153, 216, 257 


COMMUNICATIONS (MODEMS IF AX 


68, 93,121,153, 157,177, 249, 292, 

318 
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328 
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The Right Decision 
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Tri-Star Computer continues to 
outdistance the pack as America's 
preferred supplier of high-end 486 
Workstations. Read the reviews and 
you will understand why Tri-Star is 
the undisputed 486 champ. 

"TfhStar is king of the 33MHz 486 
Mountain/' PC WEEK 
Analyst's Choice, February 18,1991 

"Tri-Star's 486/25 rates honorable mention 
for its thoughtful design touches , two year 
warranty and excellent service program." 
PC Magazine 

Editor's Choice Honorable Mention, 
September 11,1990 

"Tri'Stffis edge is its good documentation 
and excellent service policy :" PC Sources 
486/33 Lead Review, February 1991 


Flash Cache 486 
Computers 

Features Include: 

Intel 80486 Processor 

8MB RAM (Expandable to 64MB On Board) 
64K High Speed Static RAM Cache 
210MB 15ms Hard Disk Drive 
1,2MB 5.25-inch Floppy Drive 
1.44MB 3.5-inth Floppy Drive 
1024 x 768 SVGA Adapter w/1 MB RAM 
14" Non-interlaced SVGA Color Display 
Microsoft DOS 4.01 Si Windows 3.0 
High Res 400 DPI Three Button Mouse 
Quality 101-Key Tactile Keyboard 
Two Serial Ports and 1 Parallel Port 
Fully DOS, UNIX & Novell Compatible 
Circle 321 on Inquiry Cord. 


FC425I 

$3895 

FC433I 

$4295 

Upgrades: 

16" Color Display $695 
20" Color Display $1695 

flash Cache 3 3MHz 386 as above with 
4MB RAM fir 125MB Hard Drive 
—Only $2695 


All Flash Cache Computer 
Systems Include 

♦ 2 Year Parts & Labor Warranty 
♦ 60 Day Money Back Guarantee + 12 Month 
On-Site Service ♦ Overnight Parts Replacement 
♦ Lifetime Toll-Free Technical Support 

au| 3 hlnti-Crri a Mu |*4 d 3urfiiraE\ AMU 
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THIkSTAH 

COMPUTER CORPORATION 


1.800.678-2799 

707 West Geneva, Tempe, Arizona 8S282 
Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602345-0110 
Monday ■ Friday 7;00am-7:00pm MSI 
Saturday 9:OGam-4:GOpm M5T 


:¥! 
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File Edit View insert Format Utilities Macro Window 


WIDE WORLD 


IMPORTERS 


Dear Bianca: 

I'm pleased to inform you that we’ve greatly increased the 
margins anthe authentic native idols we are import mg from 
Borneo. This is due to certain cost efficiencies we have been 
able to bring to the new mamr i 1PT1Q fr - |~ pT 

facturmg process. A softer, less <&£rMi. 0 ^hten* ill 

expensive wood imported from Jmbioidered cushions l Ofl 

Thailand allows the native necklaces _ 2-M 

carvers to work faster and more 

effectively. We have obtained Ratable _ T 120 oo 

colored feathers from a firm in 

Mexico, as well as glass eyes from a prosthetics company in 
Philadelphia We are shipping all rhe parts to LA tor final 
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vironment for 
Dwer- hungry 


The Microsoft" 
Windows graphical 
environment version 
3.0 makes it easy for 
you to do a lot more 
with your PC. That’s 
because the Windows environment 
has friendly icons, menus and dia¬ 
log boxes that make its powerful 
features very accessible. 

Windows lets you work with 
a variety of applications on-screen 
at the same time. Including your 
character-based programs. 

But it’s when you start using 
Windows applications that you get 
the most out of your PC. Windows 
applications are easy. In addition 
they all work essentially the same 
way. So once you learn how to use 
one, you generally know how to 
use them all. 

And they’re so intuitive that 
experimenting with them is fun. 

Windows applications let you 



cut and paste text and graphics. 
And let you combine them right 
on your screen. They also let you 
print out exacdy what you see. 

You can even establish links 
between Windows applications. 
Which means, if you change any 
numbers in Microsoft Excel for 
Windows, the chart you cut and 
pasted into your Microsoft Word 
for Windows document will be 
automatically updated. 

So call us at (800)541-1261, 
Department P31, to find out more 
about Windows, Windows applica¬ 
tions or the big Windows World Con¬ 
vention and Exposition coming up 
May 20th and 23rd in Atlanta. 

Because with Windows, you 
can start taking the work you do 
every day a little easier. 

And have more to show for it. 

Microsoft 

Making it all make sense 


F/.tr mnt infomttlvm, call (800) 541-1261 DeM. P31. In Canada, tall (416) 568-3503 (Jsaide the US and Canada, call (2061936-6661 © 1991 Mkmsafl Otrparaltrm. All rights reserved. Micmvil and the Microsoft aw tegknm’d trademarks and 
Making it all make aense and Windows are trademarks of Mtcrosofi Carpomlkm. 





FRED LANGA 


CeBIT ’91 


C eBIT at Germany's Hannover Fair is huge, eas¬ 
ily the world's largest computer trade show. 
When CeBIT opened in mid-March, the orga¬ 
nizers expected 580,000 attendees. However, 
war jitters reduced the count to a “mere" 
400,000, about four times the size of Fall Comdex, 
North America's largest computer exhibition. The Fair 
is virtually a city unto itself: large enough to have its 
own rail stops, heliport, post 
office, pharmacy, florist, res¬ 
taurants, police station- 

The Fair's logo is the head 
of Mercury (god of communi¬ 
cation), with his mouth wide 
open. I assume the designers 
meant him to look as if he was 
heralding news, but after days 
of pounding CeBIT's endless aisles, BYTE staffers de¬ 
cided he was screaming because his feet hurt. 

Here's a quick summary of some of the most interest¬ 
ing items we saw. 

Kyocera’s Refalo 

Kyocera has been a behind-the-scenes player in porta¬ 
ble computing ever since it built the Model 100 for 
Tandy. Now, Kyocera is rolling out a complete line of 
PCs under its own nameplate, including a fascinating 
pen-based notebook computer. 

Refalo is an ultraminiaturized PC compatible run¬ 
ning DOS 3,2 at 9.5 MHz: The circuitry is built into the 
covers of a very compact loose-leaf six-ring binder. 
You can use Refalo as either an electronic notebook or 
as a traditional paper-based notebook. 

When you open Refalo, the inside left cover contains 
a 240- by 320-pixel screen, which is both an input and 
output device. You can write on the screen, storing your 
notes either as bit maps or as standard ASCII characters 
processed via built-in character-recognition software. 

The character-recognition software works best on 
numeric data—phone numbers and the like. Text entry 
is possible, but it's faster and more reliable to tap it in 
via a membrane keypad on an electronic “leaf": a rigid 
touchpad tablet. The leaf is six-hole punched, and it's 
about as thick as 15 sheets of paper; it clips into the 
loose-leaf binder rings. The leaf communicates with 
the CPU using electromagnetic inductance through the 
metal binder rings—there are no wires. 

The notebook can operate for up to 4 hours on either 
a built-in rechargeable battery or three ordinary, re¬ 


The world’s largest 
computer trade show 
causes “the agony 
of the feet" 


placeable AAA dry cells. 

Refalo comes with the standard megabyte of PC 
RAM, although the suite of always-available, built-in 
programs (e.g., schedule, memo, phone list, and tele¬ 
communications) eats up some user memory. The off- 
the-shelf configuration leaves you about 256K bytes to 
run standard DOS programs, which can be loaded 
through the serial port or, more conveniently, through 
two JElDA-standard 1C cards. You can also use the IC 
card slots to boost memory up to an amazing 16 MB. 
(EMS 4.0 support is built in.) 

Refalo has been selling for several months in Japan. 
It will be sold this summer in Europe, and although 
plans for sales in the U.S. are not yet firm, Kyocera is 
working on it. Stay tuned. 

Stemens-Nixdorf 

At the other end of the spectrum, Siemens-Nixdorf Inter¬ 
national (SNI is Germany's largest computer company) 
announced a 105-mill ion-in struct ion-per-second, 36- 
gigabyte multiprocessor Unix box that uses up to seven 
i486 CPUs: It's as big as a full-size refrigerator. 

SNI also showed us a new version of ComfoWare, a 
complete suite of network-based Windows 3.0 applica¬ 
tions that offers an attractive and easy way to get an 
office up and running on Windows. SNI has opened of¬ 
fices in North America and plans to reach out beyond 
its home turf. It’s a company worth watching. 

And More 

Amstrad broke its low-end mold with a 20-MHz SX 
color laptop that will sell for about $8000 and is due 
out later this summer. NEC and Canon broke their 
“printers are us” molds, the former with a new line of 
PCs, the latter with a palmtop multilingual dictionary/ 
thesaurus that can simultaneously translate 600,000 
words among three languages. East Coast Software, a 
tiny Irish company, tried to break out of its start-up 
mold with powerful file transfer software, including a 
new version of Trax, which is like PC-Anywhere on ste¬ 
roids. CSA Interprim, an Israeli company, broke the 
antiviral mold with new V-Care software that claims to 
be the “world's first generic all-virus protection.” 

Well, you get the idea. We'll be featuring the best of 
CeBIT products in future issues of BYTE. It was a great 
show—despite my sore feet, 

—Fred Langa 
Editor in Chief 
(BIXname “flanga”) 
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Make Powerful Connections 
with Borland^ New Paradox 



By any standard, Paradox® is the 
most powerful database. That’s why 
it’s been rated #1 by every leading 
computer 


PARADOX 

?r & t i £3 


impi 

publication, 
and why 
hundreds of 
thousands 
of users 
worldwide 
have 

switched to 
Paradox. 

Now there’s another reason to switch 
to Paradox—it connects. 


Now Ready to 
Connect with SQL 

With Paradox® SQL Link (sold sepa¬ 
rately),* Paradox makes it easy to con¬ 
nect PCs to the networks and SQL 
servers of your choice.** No program¬ 
ming is required. Users don’t need to 
learn SQL. And since LAN traffic is 
kept to a minimum, answers to 
queries are delivered FAST! 



All the power and ease-of-use of 
Paradox now transparently connect 
with your SQL data, including: Query 
By Example, multi-table forms and 
reports, presentation-quality graphics 
and much more. 


Connects 
with Programmers 

Paradox includes a full development 
language (PAL") for building complete 
database applications. And now, with 
Paradox SQL Link, programmers can 
integrate SQL statements into PAL 
programs, use SQL table cursors, 
trap server error codes, and tap the 
unique capabilities of different data¬ 
base servers. 


automatically optimize your compu¬ 
ter’s use of available memory, and 
access up to 16Mb of RAM on 286/386"/ 
486" PCs. The result is lightning-fast 
database performance on any PC. 

dBASE Owners! 

Step Up for Only $175°° 

At $795, Paradox is the best database 
value around. And to introduce its 
power and speed to dBASE® users, 
we’re making an outrageous offer: If 
you own any version of dBASE, we’ll 
sell you Paradox 3.5 for only $175°°. 
(Does not include Paradox SQL Link, 
sold separately.)! Paradox will read 
and write dBASE files for easy integra¬ 
tion into your existing environment. 


Connects with the 
Full Power of Ybur PC 

Paradox 3.5 incorporates VROOMM" 
and Turbo Drive.” These proprietary 
Borland technologies let Paradox 

0 R L A N 


Upgrade to 
Paradox 3.5 Now. 
See your dealer or call 
q 1-800-331-0877 


Makers of Paradox ,* Quattro* Pro, Turbo C++, Turbo Pascal ® and Sidekick* 


'Paiatai SQL Lir* tHffi suggeaefl rsla-) s an affij-on praduci tor Psadti* 3Said s requrefl to crate me camecKn wtti SQL saros ■■’Micrrotfi tfcM. Grade aid DEC RD6/YM5 serais supported mw lOtlfcf ateo flood tor oncers er any veram 

. - - ___. of dBASE ur OaiaEase. Proof ca owiasniti ja wue from the imd) & rajured Satisfacimn guaadsod u yw rmnay pack. upgrade ottei elites May 31. tSfti UpijaJe pood in and Canada only. Mail in Bartini iit&miicnaf inc. 

CODE' ME64 p0 0(3 660001 . Bcotts vaey. GA 4XW1 Add S9.00 lor Skppjfl m lading. ftsder-ts «i CA, Cl GA, MA Ml. MU, NJ. IN, OH, PA. TX. UA and m, pkiasa zkt appropr m sates taa For onders otfsidle Pie U-S. cafl HOS| 43E-53QQ 
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The IEF ™can help you deve 
unprecedented quality, pro< 



“The IEF is a superior tool for implement¬ 
ing information Engineering because it 
integrates the entire process from planning 
through code generation. We're deploying 
the IEF throughout the corporation.” 

David V. Evans 
Vice President 

Director, information Systems 
J.C. Penney 



“The strengths of the IEF are clear-cut. 

One obvious quality advantage is that 
application changes are made to diagrams, 
not code, This ensures ongoing integrity 
—the specification always matches the 
executing system.” 

Paul ft. Hessinger 
Chief Technology Officer 
Computer Task Group 



generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate that IEF will increase our produc¬ 
tivity by between 2-to-1 and 3-to-1 for 
new systems development..” 

Wal Budzynski 

Head of Operations, Systems/Computing 
Rolls-Royce 



“Our On-line Banking system has been in 
production for more than 12 months— 
500,000 transactions a day—without a 
single code failure. And we had very few 
enhancements to do. Our users got what 
they needed the first time out.” 

Mark Quinlan 

Senior Programmer/Analyst 
Huntington National Bank 



"I’ve seen other CASE tools fail, so I raised 
the bar high when we evaluated the IEF. It 
passed with flying colors. I could not be 
happier with my decision to adopt the 
IEF company-wide." 

John F. Mott 
President 

AMR Travel Services 



“We used the IEF to rebuild our aging 
Frequent Flight Bonus system. With DB2 
tables of up to 52 million rows, we needed 
high performance. And we got it..,98% of 
our transactions complete in less than 
3 seconds." 


Cloene Goldsborough 

Director of Data Resource Management 

TWA 



“To meet the dramatically reduced time- 
to-market requirements for our products, 
we need high-quality systems that can be 
changed fast. That’s why we’ve chosen 
the IEF as the CASE solution for our entin 
organization." 

John Pajak 

Executive Vice President 
Mass Mutual Life Insurance 



“Our users were extremely pleased when 
we finished our first project—a 60-trans- 
action system—in one-half the budgeted 
time. We had tried interfaced CASE tools 
without success, IEF integration makes 
the difference,” 


Giorgio Sorani 
Division Head - MIS 
Lubrizoi 



“Our first IEF system was completed 
faster, and with fewer errors, than any 
system I've ever seen. If I had to go bac 
to the old ways, I’d find another 
job...outside the DP world. It means thal 
much to me.” 

Mogens Sorensen 
Chief Consultant 
Nykredit (Denmark) 































)p information systems with 
ictivity and maintainability* 

The success of Texas Instruments 
CASE product is proven—in the field. 


Major companies have used TVs 
CASE product, the Information 
Engineering Facility™ (IEF™), for 
everything from rebuilding aging 
high-maintenance-cost systems to 
development of new enterprise- 
wide strategic systems. 

Study shows zero code defects* 

The quality of IEF-developed 
systems is remarkable. In recent 
CASE research by The Gartner 
Group, application developers 
were asked to report the number 
of abends they had experienced. 
(An “abend’ 1 is a system failure 
or “lock-up 11 caused by code 
defects.) IEF developers reported 
zero defects—not one abend had 
occurred in IEF-generated code. 

Maintenance productivity 
gains of up to 10-to-l* 

In this same study, developers 
were asked to compare IEF 
maintenance productivity with 
their former methods. Of those 
responding, more than 80 percent 
had experienced gains of from 2-to-1 
to lO-to-L (See chart,) 

Specifications always match 
the executing application* 

With the IEF, application 
changes are made to diagrams, 
not code. So, for the life of your 
system, specifications will always 
match the executing application. 
The Gartner Group research 
showed that all IEF users who 
reported making application 
changes made all changes at the 
diagram level 


IEF Maintenance Productivity 
Compared to Traditional Techniques. 


{Source. Gartner Group, Inc., fl/90) 
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Less Same More 


Productivity Productivity Productivity 

Deueiofim ujctf dsiuaf £u compttne IEF maintenance to 
forme r mef/uxts. Of those rofmdinj, more than S0% 
reported Ijroductivjfy gains of from 2<o- J to fO-tp-I. 

Mainframe applications can be 
developed and tested on a PC* 

With our new OS/2 toolset, you 
can develop mainframe applica¬ 
tions, from analysis through 
automatic code generation, on 
your PC. Then, using the IEF r s 
TP monitor simulator and the 
diagram-level testing feature, you 
can also test these mainframe 
applications without ever leaving 
the PC. 

More environmental 
independence coming soon— 
develop on PC, generate for 
DEC/VMS, TANDEM,UNIX* 

The IEF has generated applica¬ 
tions for IBM mainframe environ¬ 
ments (MVS/DB2 under TSO, 
1MS/DC, and CICS) since early 
1988. Soon you’ll be able to 
develop systems in OS/2 and then 
automatically generate for other 
platforms. DEC/VMS, TANDEM 
and UNIX are scheduled for 
availability in 1991, More will 


follow. We are committed to 
increased environmental indepen¬ 
dence in support of the Open 
Systems concept. 

We are committed to standards* 

IEF tools and lEF-generated code 
will comply with standards as 
they emerge. We will adhere to 
CUA standards and to the prin¬ 
ciples of IBM’s AD/Cycle and 
DECs COHESION-and we will 
support Open Systems environ¬ 
ments centering around UNIX. In 
any environment, the COBOL, C 
and SQL we generate adhere closely 
to ANSI standards. Our presence 
on standards committees helps us 
keep abreast of ANSI and ISO 
developments affecting the 
CASE world. 

Full-service support* 

Of course, our technical support, 
consultancy, training courses, 
satellite seminars, and other infor¬ 
mational assistance will continue 
apace. We also offeT re-engineering 
and template services. This full- 
service support will remain an 
integral part of the IEF product. 

For more information, 
including a VHS video demo, 
call 800-527-3500 or 
214*575-4404. 

Or write Texas Instruments, 
6550 Chase Oaks Blvd*, 

Plano, Texas 75023* 

. Texas * 
Instruments 
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Information Engineering Facility and IEF are trademarks of Texas Instruments. Other product names listed are the trademarks of the companies indicated. 
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If you want the ultimate VGA graphics standard, and you’ve resigned yourself to paying a premium of hundreds of 
dollars to get it, you’ll find our newest monitor pleasant viewing indeed. 

The PanaSync C1381 gives you a sharp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 

It’s compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and—of course—8514/A 
standards* 

It’s comfortable in virtually any IBM-compatible or Mac II environment.** 

And it’s a masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black- 
matrix screen. 


All this at a suggested retail price comparable to many 
of the ordinary VGA monitors on the market right now. For 
more information, simply call toll-free 1-800-742-8086. 


Peripherals , Computers, Printers, 
Copiers, Ijpeimters and Facsimiles 


PanaPro™ Monochrome Desktop Publishing Monitors with Video Adapters. 



Panasonic, 

Office Automation/^\A 
PanaSync™ Multiscanning Color Monitors. 



(Mac II) 


(IBM XT/AT & PS/2 Model 30) 


• VGA, MCGA and 8514/A are trade¬ 
marks of International Business 
Machines Corp 

• * IBM XT, AT and PS/2 are registered 
trademarks of International Business 
Machines Corp. Macintosh is a reg¬ 
istered trademark of Apple Computer 
Inc. An optional cable is required 
for Macintosh. 
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The IBM RISC System/ 

The power you’ve been seeking 



It’s a never-ending quest for power seekers. 
You’re always looking for ways to run your favor¬ 
ite applications faster. Well, search no more. The 
RISC System/6000" family of POWERstations 
and POWERservers gives you power that soars 
as high as 23 MFLOPS. 



MFLOPS 

MIPS 

SPEC mark™ 

POWERstation 32Q 

8.5 

29.5 

246 

DEC Station 5000-200 

3.7 

24.2 

18.5 


When it comes to porting, your ship 
has come in. Of course, all the speed in the 
world wouldn’t mean much without the applica¬ 
tions you need. So the RISC System/6000 family 


already has more than 2,500 of the most popular 
technical and commercial applications up, run¬ 
ning and running last. And if you think you 
know a good thing when you see it, so do soft¬ 
ware vendors. That’s why you’ll also be seeing 
more and more applications coming on board 
the RISC System/6000 platform all the time. 

And if you like to build your own solutions, 
there’s a full arsenal of enablers and relational 
data bases from leading vendors, as well as 
CASE tools and a host of popular programming 
languages. 

A smorgasbord of solutions. Applications 
already announced include the IBM engineering 
design packages CADAM" CAEDS" CBDS” 


MFLOPS mb the results cA tlrt douWensreoaion, all FORTRAN Lkipeck tesi 1 WwIGO array suite. The Dhry3tone Version 11 test resists are used to compute RISC Systern/6000 Integer MIPS value where 1.757 Dhrystgre$/second is 
1 MPS (Vta 11/7BO). SFECmark is a geometric mean ol ten benchmark tests. All performance data am based cm pubfcshed benchmark mtoimaf ion. 

ISM is a registered trademark, and RISC SysterryEQCIQ and CAEDS are trademarks of International Business Wartimes Corporation, SPEC mark ts a trademark of Standard Performance Evaluation Corporation UNIX is a registered 
trademark ol UNIX System Laboratories, Inc. CADAM is a trademark ol CADAM INC. CAT IA is a trademark of Das-eaull Systemas. CBGS is a trademark of Ball Northern Research Corporation. DECstatior* Is a trademark ol Digital 
Equipment Corporation. HAGARTVE HORRIBLE Character © 1990 King Features Syndicate, Inc. © IBM Corp. tmWll rights reserved 
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CATIA" and AES. Also available are a broad 
spectrum of solutions from vendors like Valid 
Logie, MacNeal Schwendler, Swanson Analysis, 
SAS Institute, SPSS, Wavefront, Alias, Polygon, 
Cadence, Fluid Dynamics International, Western 
Atlas, ECL Fetro and creare.X. Scientific and 
technical applications are available in areas like 
physics, structural analysis, chemistry, securities 
trading, mathematics, earth resources, opera¬ 
tions research, visualization, graphics, technical 
publishing and more.There’s also accounting 
software like FourGen and support for leading 
UNIX 0 -based office automation packages. And 
there arc key industry applications for businesses 
in medical groups, retail stores, newspapers, 
pharmacies and many more. 


Command enormous processing clout 

The RISC System/6000 family is built to boost 
the performance of the software power seekers 
use most Its got die best floatingpoint processor 
in the business for numerically intensive 
applications, plus a new superscalar processor 
ami incredible 3D 
graphics capabilities. 

To find out more, call 
your IBM marketing 
representative or IBM 
Business Partner. For 
literature, call 
1 800 IBM-6676, 
ext. 990. 


For the Power Seeker. 
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W ayne Rash Jr.’s column in January 
(“The Power Man Cometh") failed 
to mention the most compelling reason for 
using an uninterruptible power supply 
(UPS). 

Using high-quality surge suppressors to 
protect computer equipment is an accepted 
standard. However, transients, wave¬ 
shape disturbances, dips, sags, and brown- 
outs can pass through even the best surge 
suppressors. In fact, the incidence of these 
types of disturbances is increasing as 
more and more utilities lie into ever-larger 
networks or grids. 

In our experience, the use of a high-quality UPS re¬ 
duces hardware failures by about 50 percent. To us, the 
ability to ride out power interruptions is merely a side 
benefit. During a complete outage, power is interrupted 
(and restored) in the middle of a cycle, again jolting 
power supplies and potentially weakening the power sup¬ 
ply or other components. Some computer and UPS 
manufacturers design their systems to switch on or off 
when the alternating current is between states. In this 
way, no stress is felt by the equipment. 

Although we can expect computer equipment to be¬ 
come more reliable and better able to tolerate power dis¬ 
turbances, we can also anticipate that the quality of 
utility power will to continue to degrade. To operate effi¬ 
ciently, utilities will probably become even more inter¬ 
connected. Furthermore, increasing economic pressures 
could lead to reductions in the maintenance of existing 
lines, causing more interruptions and disturbances. 

The point is that a UPS not only enables a computer 
to make the “soft landing” described by Wayne Rash, it 
also protects equipment from any small disturbances 
that can, over time, weaken components and cause actual 
failures. 

Charles Smith III 
Mid-Illinois Data Services, Inc. 

Mat toon, IL 


386 Comparisons 

I thoroughly enjoyed Fred Langa \s January editorial, 
“The End of Intel’s Monopoly?” However, I think that 
some unfair comparisons were made regarding Intel's 
new i386SL chip. 

Langa points out that AMD’s Am386 draws only 1 
mill iamp of current in sleep mode versus 60 mA for In¬ 
tel’s 1386SL. What he fails to mention is that the i386SL 

WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor , BYTE, One Phoenix Mill Lane, Peterborough, NH03458. You 
can also send letters via BfXmail do "editors. " 

Your letter will be read, but because of the large volume of mail 
we receive, we cannot guarantee publication. We also reserve the 
right to edit letters. It takes about four months from the time we 
receive a letter until we publish it. 


is far more than just another 386. Intel's 
new chip contains a dock, a cache, and 
bus and memory controllers all built 
around a 386 core. Intel calls it a 
“microprocessor superset.” With the 
i386SL (and some related support 
chips), it is possible to implement a com¬ 
plete AT using just 10 components plus 
memory. AMD’s Am386 will certainly 
require more support chips than the 
1386SL—quickly nullifying any power 
consumption advantages it may seem to 
have. Langa makes another statement I 
must take issue with. He says that 
“some 486 instructions execute in fewer 
clock cycles, but most common instruc¬ 
tions run about the same as on a 386.” On the contrary, 
the common instructions have been sped up significant¬ 
ly on the i486 over its 386 counterpart. Overall, in a 
“typical” instruction mix, the i486 is twice as fast as a 
386 when they’re operating at identical clock speeds. 

Chris A. Kantack 
Bellingham, WA 

We focused on different elements of each chip and , not 
surprisingly, came to different conclusions. You say to- 
may-to, / say to-mah-to. My comment about the 
1386SL *s power consumption was intended to create a 
frame of reference in which to understand the Am386 w s 
power consumption , / make no claims about the overall 
power consumption of complete systems built around the 
chip: only that the Am386 itself is a power miser. 

Regarding typical 486 instruction speeds, it depends 
on what you define as “typical. ” The statements in the 
January editorial about 486 execution speeds were 
AMD *s claims, and they were identified as such . The 
claims are not obviously outlandish: We have seen some 
33-MHz 386 machines turn in better low-level CPU 
benchmarks than some 33-MHz 486 machines. But your 
mileage may vary. 

And that leads to the most important, although un¬ 
stated, part of your letter: something I should have 
stressed in my editorial but did not . Normally, end users 
don V buy a chip: We buy complete systems. That’s why 
BYTE includes not only low-level benchmark results, but 
also real-world application benchmarks. The safest bet , 
as always , is to keep abreast of the new chip technology 
but wait to see real-world benchmarks of shipping systems 
before drawing final conclusions. Only then will we see 
if and how these chips deliver on their early promise. 

—Fred Langa 


Evolving Networks 

I enjoyed “NetWare Troubles” by Barry Nance in Jan¬ 
uary, and 1 think the article will be very helpful to 
many NetWare users. 

Nance gave the product TXD a very positive review. 
However, as a TXD developer, I would 1 ike to clarify one 
point. The article implies that TXD provides only 
IPX/SPX statistics, TXD will provide important adapter- 
specific information in what is called the “custom vari¬ 
ables.” For example, some token-ring adapters place 
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Your business is safe with us. 




We're ready right now with a 4 megabyte diskette for your 4 megabyte d rive 
a new product for the next generation of expanding data storage. We re ready 
when you are—in any size, capacity or format you need. 

That'S why more business protects important information 
on 3M brand diskettes and data cartridges than any other 
brand in the world. 

Call 1-800-888-1889 ext.6to find out more. 

Innovation working for you" 


4 mb diskettes require compatible drives, C3M J99L 
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For Great Electronics and 
Computer Product Performance 

Jameco’s careful orchestration of product selection, 
quality control, customer support, and competitive pricing 
will make your next electronics purchase seem effort¬ 
less. It will be done right, saving you time and money! 

Over the past 16 years, Jameco has mastered the 
distribution of quality electronic components, computer 
products, and test and measurement equipment. That’s 
why our market intelligence group tracks the very latest 
technology. Our purchasing groups buy globally for the 
best quality and value, thoroughly prequalifying each 
vendor and product against our high standards. And 
our in-house quality assurance group constantly tests 
products received into stock. 

We offer the widest product selection. For example, 
choose from a full price/performance spectrum of 
computer systems, from starter to mid-range, to the 
most advanced computing tools available. Select from 
our catalog of over 4000 Jameco products. 

Jameco conducts a full program of customer support: 
beginning with your plan to purchase and continuing 
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Jameco 16MHz 80386SX Motherboard 


Microspeed 
PC Trackball 


Jameco 16MHz 
80386SX Computer Kit 

• 2MB RAM (expandable to 8MB) 

• 200 Wan power supply 

• 101-key keyboard • Multi I/O Card 

• Toshiba 1.44MB, 3.5" floppy drive 

• DR DOS 5.0 and QAPlus diagnostic software 

S1199.95/JE3816 


monitor extra 


Jameco VGA 


Jameco 33MHz 32KB Cache 
80386 Computer Kit 

• 4MB RAM (expandable to 16MB) 

• 300 Watt power supply 

• 6 half-height drive bays 

• 101-key keyboard • Multi I/O Card 

• Toshiba 1.44MB, 3.5" floppy drive 

• DR DOS 5.0 and QAPlus diagnostic 
software 

$2599.95/J E3833 

monitor extra 


retorts 

toad Key 1 


Conner IDE Hard Drive 


Terms: Prices are subject to change without notice. Items subject to availability and prior sale. Complete list of terms/warranties is available upon request. 























through the life of the product. We maintain telephone 
customer support; our technically expert staff will 
answer your questions and discuss your needs, before, 
during, or after purchase. And you can place an 
order 24 hours a day! 

Consistent quality, wide selection, latest technology, 
solid customer support, and competitive prices have pro¬ 
duced millions of satisfied Jameco customers. Most 
have requested an encore joining our large family of repeat 
customers from big and small businesses, schools and 
universities, government, and individuals. 

If an effortless electronic or system purchase 
experience sounds good to you, give us the chance to 
orchestrate it. Call Jameco for a complete product catalog, 
or visit our catalog-store/headquarters located in 
Belmont, CA, serving Silicon Valley and the Stanford 
Technology Park Area. 

1355 Shoreway Rd. 
Belmont, CA 94002 
(415)592-8097 
FAX: (415) 592-2503 


ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS 




Jameco 20MHz 32KB Cache 
80386SX Computer Kit 

* AMI Motherboard with 32KB cache, 4MB RAM 
(expandable to 16MB) 

* 200 Watt power supply 

* 1 f \ -key keyboard * Multi I/O Card 

hiha 1.44MB, 3*5" floppy drive 
xv DOS 5.0 and QAPIus diagnostic software 

$ 1899.95/JE3820 


DB25 Connectors 


Jameco Breadboards and 
Metex Multimeters 


nmularcutra 
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LEDs 






Axial and Radial Capacitors 


EPROMs 


Memory Modules 
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ring-error monitor statistics in the custom variables, 
NetWare users can also obtain this physical-layer infor¬ 
mation through other products, such as IBM's LAN 
Manager. Also, NetWare shell and bridge information is 
provided in the TXD product. 

Peter E. Chandler 
Austin, TX 

I took a personal interest in your December 1990 col¬ 
umn “Kicking and Screaming into the Present” by 
Mark L. Van Name and Bill Catchings. I found it 
typical of the PC mentality that has surfaced in recent 
years. 

I wholeheartedly agree with the authors’ statement 
that DEC has been “slow." The company has made seri¬ 
ous blunders over the past decade. However, I don't 
think that networking is an area in which it shows weak¬ 
ness. DECnet may be a proprietary networking proto¬ 
col, but its roots started long before PCs ever existed. 

DEC has truly been a leader in the networking arena. 
Competition from the PC marketplace has so driven 
prices down that up-front hardware costs for networking 
solutions, PC or larger, are very comparable. And since 
these costs are only the tip of the iceberg when imple¬ 
menting PC networks, a DEC solution is looking better 
every day. 

DEC (along with IBM, Hewlett-Packard, Sun, and 
others) is many years ahead of microcomputer network¬ 
ing developers when it comes to security, data integrity, 
and resource management. All of a sudden, these issues 
have become important to PC users. 

PC networking vendors are reinventing the wheel to a 
certain extent. Sometimes it appears that PC groups re¬ 
ject any technology proposed by “mainframe" hard¬ 
ware vendors through tear of being forced into propri¬ 
etary situations. Many people have learned computers 
from a microcomputer perspective that sometimes serves 
to limit, for them, the range of possible solutions. 

I’m not against PCs—they’re great tools when used 
appropriately. Every once in a while, it would be refresh¬ 
ing to hear comments from a broader perspective of the 
computing world. When this happens, everyone benefits 
by seeing the "big picture." 

Kevin O’Malley 
Park Ridge, IL 

I was pleased to read "Making the Micro-to-Main- 
frame Connection" by Sharon Fisher and “Don’t Wor¬ 
ry, Use HLLAPr by Mike Fichtdman in the BYTE 
IBM Special Edition (Fall 1990). Here in Australia, the 
Australian Gas Light Co, has been investigating these 
topics for two years, with the following issues in mind. 
With the gradual move to distributed processing and 
databases, personal computers will not be accepted as se¬ 
rious by the custodians of the mainframe until they can 
exhibit comparable features in terms of security, backup, 
and resource monitoring. 

Many companies have a large investment in System 
Network Architecture links back to a centralized main¬ 
frame and are reluctant to discard these hard-wired 
links for the sake of what appears to be a moving target 
(e.g,, 4 megabits per second, 16 Mbps, and Fiber Dis¬ 
tributed Data Interface). 

Assuming that these companies will slowly migrate 
to distributed LANs centrally connected to a host system, 


there are no products available that readily allow data 
transfer from a LAN on one side of the network to a LAN 
on the other without actively invoking a process on the 
mainframe. Seamless integration is unavailable. 

These and other issues will become of major impor¬ 
tance over the coming years as it is realized that the world 
revolves around neither the mainframe nor the LAN 
and that, accordingly, concessions must be given on both 
sides to ensure that users can get on with the job in a 
way that enhances their business function, 

D. C. MacKinnon 
AGL Information Systems Pty ., Ltd. 

North Sydney f Australia 


Virus Verification 

I just had another virus false alarm, and I thought Jer¬ 
ry Pournelle and his readers might want to know that 
not everything that goes wrong is due to a virus. Re¬ 
cently, I was downloading some files from a local BBS 
using Procomm Plus in a Desqvtew window while doing 
some editing in another DOS window. After terminating 
Procomm and Desqview, I couldn't access anything on 
my E drive. Because I had been getting a lot of files off a 
BBS, I immediately suspected a virus. 

When I looked at the directory of the E drive using 
The Norton Utilities, the information there looked like 
some of the stuff that I’d been downloading from the 
BBS. Then I remembered using my editor to edit the 
PCPLUS.LOG file in the second window. The trouble 
was that Procomm was still using that log file. When I re¬ 
saved it, Procomm obviously lost the file handle. 

I used Norton Disk Doctor to repair the destroyed di¬ 
rectory, and Norton Change Directory to rename the di¬ 
rectories back to their original names. (NDD didn't 
know what the root directory names were, so it renamed 
them DIROOOO, etc. But NCD still knew what the 
names were, so I recorded the old NCD tree structure and 
used it as a map to the new DIROOOO names.) 

To summarize, if you think you've contracted a 
virus, the first thing to do is sit back and try to remember 
what you were doing with the system and what you re¬ 
cently did to it. You may be surprised to find that it was 
you, and not a virus, that scrambled your machine. 

Steve Nelson 
Mansfield, TX 

Thank you for the story, which makes a very important 
point , L too, have odd things happen to my machines and 
can usually trace them hack to something / have done. 

My virus protection is never to move anything from the 
“test” machine to anything else—a remedy, I fear, that 
is not available to everyone . — Jerry Pournelle 


An Idea Dawns 

T he feature article "Genetic Algorithms” by Peter 
Wayner (January) turned on lights and set off bells 
for me. The subject of genetic algorithms is entirely 
new to me, but after I read the article, it occurred to me 
that this just might be the solution to one of my biggest 
programming headaches. 

For a number of years now, I have been working in 
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“THE MOST 
POWERFUL 
COMPUTERS 
ARETHE 
ONES PEOPLE 
ACTUALLY 
USE' 

—Apple Computer 



First off, let s get one thing straight. 
We totally agree with Apple! 

A truly powerful computer is meas¬ 
ured in how often its used. 


IF VOU LISTEN 
TO APPLEJHIS 
ISTHE MOST 
POWERFUL 
COMPUTER IN 
THE WORLIX 


But while Apple has taken great 
strides in making the personal com¬ 
puter more useful, weve gone sub¬ 
stantially farther. 


Introducing the T2000SX 
notebook computer. 


Quite simply, theTZOOO SX is a more 
useful personal computer because 
it allows you to work how you want 
to work. When you want to work. 
And where you want to work. 

Painstakingly engineered with 
you clearly in mind, the T2000SX 
will help you work more efficiently 
than ever before. 

Virtually every feature you can 
find on a desktop computer you will 


.3,1 

Our technologically suf?erior battery can be 
fully recharged in a mere ninety minutes. 

find on theT2000SX: An 80386"SX 
processor with a math coprocessor 
socket, VGA compatible display 1 
MB (expandable to 9MB) of 70 nsec 
RAM,a 40 MB hard disk with 19 
msec access time and 1.5 MB/sec 
data transfer rate. 






TheTlOOCSXhas 
a 40MB hard 
disk with 19 msec 
ace&stime. 

But more im¬ 
portant than the 
specs themselves, 
is the way the 
T2000SX lets you 
use them. Which is more often. 


Ourfluoreseent side-lit screen provides even 
distribution 

of light. _ 

(Actual 

size.) f____ 



immsx 





Welcome to the next 
generation in 
personal computing. 


Because the T2000SX can fit easily 
into a briefcase (it weighs a scant 6,9 
pounds) , you can take it anywhere 
you go and use it in mote ways than 
you can imagine. 

Need to make revisions to a 
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Our internal AutoResume back up battery 
automatically saves your work if your main 
battery runs out. 

business proposal? TheT2000SX 
gives you the freedom to do it from 
a train. The client wants an estimate 
on costs? You can give it to him right 
then and there—wherever there is. 
No more wasting time running 


back to the office. Because the office 
is always with you. 

But just in case theres something 






Our user-installed memory card allows you 
to add up to 8 MB of memory yourself. 

back at the office you still 
need, you can get back to it 
with our optional built-in 
I modem. Which supports 
*■ industry standard error cor¬ 
rection and data compres¬ 
sion (CCITT V42,V42bis, 
MNP® 5 and 10). It even 
supports cellular data com¬ 
munications via our optional 
smart cable adapter. 

TheT2000SX also has a 
unique feature you won't 
find on any other computer 
in the world. It is called 
AutoResume. 


AutoResume: Think of 
it as a bookmark 
for your computer. 



TOSHIBA 


AutoResume automatically 
saves whatever you’re work¬ 
ing on whenever you turn 
the computer off. And it lets 
you go directly to the pro¬ 
gram you were using last 
when you’re ready to start 
up again. So you don’t 
have to reboot, restart 
your application and 
reload your files. 
AutoResume 


an optional modem 
that allows data 
communications via 
a cellular phone. 


also helps save 
on battery life 
and it allows you 
to change bat¬ 
teries without 
losing an ounce 

of information. TheT2000SX 
A r i comes complete with 

As tor batter- Hypertext on-line 

ies,theT2000SX documentation. 
touts the latest in battery technology 
—Nickel Hydride. Nickel Hydride 
delivers 22% more watt-hours per 
pound than NiCad and it doesn’t 
suffer from memory effect. 

In keeping with the Toshiba tra¬ 
dition, the T2000SX also offers 
superior ergonomics. Like full-size, 
standard-spaced keys on a key¬ 
board which has a full set of 12 dedi¬ 
cated function and 8 cursor con¬ 
trol keys. And a VGA compatible, 
reversible black on white or white 
on black high resolution display. 


Okay, lets wrap 
this thing up 


These are just a few of the reasons 
why we believe theT2000SX is 
the most useful, and therefore, most 
powerful computer in the world. 
And why EC. Week* Labs said, “the 
T2000SX offers performance 
comparable to the LTE 386s/23, plus 
many of the design features that 
have madeToshiba a market leader 




If you’d like to learn more about 
the T2000SX or any of our other 
portable computers, call us at 1-800- 


457 - 7777 . 


In closing, wed like to thank you 
for reading our ad. 

We’d also like to thank our friends 
at Apple for giving us such a wonder¬ 
ful endorsement. 


TOSHIBA 


In Touch with Tomorrow 


Circle 311 on Inquiry Card. 

















































LETTERS 



number theory—random-number progression, in particu¬ 
lar, 1 am trying to determine if there is any way, with 
any reasonable degree of accuracy, to predict the suit of a 
group of random numbers within a defined subset of in¬ 
tegers. I haven’t had much success up to now. I have been 
trying to apply statistics of past outcomes to predict the 
future. Wild guessing gives me about the same degree of 
success. Genetic algorithms seem to have some 
promise. 

I would like to add that I think yours is the best com¬ 
puter magazine on the market. 

Fred Hirschfelder 
Aubagne, France 

Flex Appeal 

I just read Ben Smith's informative feature article 
“FlexOS’s Muscle 11 (January). I couldn't believe 
what 1 was reading. Here is an operating system for the 
PC that is surprisingly similar to the one I use all day 
long, 

I live in the VAX/VMS world and make frequent 
trips to the PC environment. The similarities between the 
VMS operating system and FlexOS are heartwarming. 

VMS can protect files by allowing or disallowing 
read, write, execute, and delete privileges to the follow¬ 
ing user classes: owner, group, world, and system. This 
is similar to FlexOS. VMS can spawn and create attached 
processes similar to FlexOS 's spawned concurrent and 
subroutine processes. Spawned processes that retain their 
parents' ID is another feature that VMS and FlexOS 
have in common. In addition, many of FlexOS’s super¬ 
visor class are very similar to VMS's Digital Command 
Language commands. VMS makes extensive use of logi- 
cals using the Define or Assign statements, as does 
FlexOS’s Define supervisor call. 

For an operating system on a PC to be this similar to 
a mainframe takes a major step toward blurring the dif¬ 
ference between the PC and the mainframe. 

Norman G. Coder 
Sulphur Springs Valley Electric Cooperative, Inc * 

Wiltcox, AZ 


Award Caveat 

Y our award in January to Digital Research for DR 
DOS 5.0 is not totally justified. I bought DR DOS 
5.0 with the sole purpose of relocating most of my TSR 
programs in the upper memory of my AT clone, fitted 
with 2 megabytes of expanded memory. That did not 
work. A series of faxes to the company resulted in an ex¬ 
planation: My AT is not fitted with a Neat or Leap chip 
set. That caveat is not mentioned in Digital Research lit¬ 
erature and flyers. 

About Quattro Pro, you should know that it does not 
allow the retrieval of read-only files. Lotus does it. 

Would you call that a bug or just an oversight? Besides 
that, Quattro Pro is supplied in the U.S. and Europe with 
Bitstream fonts that are restricted to the first 128 ASCII 
characters—that is, without any accented letters. That 
makes them almost useless in Europe. 

Emmanuel de Bronx 
Leignon, Belgium 


Mac Connectivity 

A s an MIS manager, I find all the current hoopla 
over Windows 3,0 and OS/2 Presentation Manager 
very puzzling. The experience of my organization has 
been that the Mac offers far greater connectivity to more 
environments than any other platform. We work in the 
Windows, Macintosh, and OS/2 PM environments* I 
spend half my time with a group of about 25 people now 
using Windows 3*0 on IBM PS/2 70s with 5 megabytes of 
RAM who were previously straight DOS users. We also 
have two PS/2 70s running OS/2 1.2. 

The rest of the time, 1 work with about 35 people 
using 15 Mac SEs, 15 Mac IIcxs, 2 Mac lids, and 3 Mac 
IIs. The Mac II family machines are equipped with 4 
MB of RAM and the SEs with 2.5 MB. 

In the DOS-Windows-OS/2 group, we spend a lot of 
time poring over manuals, trying to kludge together in¬ 
stallations and struggling with the underlying DOS. 

Users still wind up dealing with weird and wonderful 
filename restrictions and utilities with instructions like 
"Always exit Windows before running CHKDSK with 
the /F option, never run CHKDSK from within Win¬ 
dows, loss of data may result." Or this statement: “Run 
disk compaction utilities directly from MS-DOS, after 
exiting Windows; damage to the files on your hard disk 
might result.” Can you appreciate how counterproduc¬ 
tive this all is? 

In the Mac group, we simply discuss the work at 
hand. Rarely do we talk about or worry over computer in¬ 
stallations or support. We need our workstations to help 
us do our work, not to be technical toys for people to tin¬ 
ker with endlessly. 

Robert Corley 
Mississauga * Ontario , Canada 


Recycling Software 

B rad Cox missed the mark in "There Is a Silver Bul¬ 
let” (October 1990). Most software professionals 
agree with Cox that reuse is the key to software produc¬ 
tivity. But object-oriented programming probably isn't 
the royal road to software reuse. The oldest practice of 
software reuse goes back to the 1940s, when the IBM 
Share library was established primarily to exchange 
mathematical software. Although the Share collection 
never got much of a reputation for reliability or efficien¬ 
cy, other libraries have become quite reliable. The tradi¬ 
tion in the mathematical software community has long 
been to reuse software* Mathematical software remains 
the only discipline in w p hich reusing existing software is 
the rule rather than the exception. 

What has led to this success? It certainly wasn't a 
flashy new language or programming discipline: Essen¬ 
tially, all mathematical software is written in FOR¬ 
TRAN. We conjecture that barriers to reuse are not on 
the producer side, but on the consumer side. If a soft¬ 
ware engineer , a potential consumer of standardized soft¬ 
ware components, perceives it to be too expensive to 
find a component that meets his need* he'll write one 
anew. Notice that I said perceives. It doesn't matter 
what the true cost of reconstruction is* 

Until we have adequate notations, nomenclatures, 
and, possibly, tools on the consumer side, no amount of 
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Objects At Your Fingertips. 



"Robert 

91 iinhby 


Now, if you want to develop applications 
for Windows 3.0, there’s a fast and easier 
way to do it with the premiere object- 
oriented programming language. 
Smalltalk/V* 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don’t have to be 
a Windows expert to do it. 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 


Smalltalk V Windows 


DIGITALK 


9841 Airport Blvd, Los Angeles, CA 90045 (800)922-8255 (213)645-1082 FAX (213) 645-1306 

Smalltalk/V is a registered trademark of D’tgitalk, Inc. Other product names are trademarks or registered trademarks of their respective holders. 

Circle 97 on Inquiry Cord. 





LETTERS 



flashy new glitz on the producer side will make soft¬ 
ware reuse commonplace. 

W. Van Snyder 
Jet Propulsion Laboratory 
California Institute of Technology 
Pasadena t CA 


Computing Compromises 

R obert L. La Fara (Letters, October 1990) wrote, in 
response to Ben Smith's May 1990 article “Around 
the World in Text Displays/' that the answer to collating 
problems in unusual names (the examples cited were a 
name with an apostrophe and his own two-word-both- 
capitaiized name. La Fara) is to ease the programmer's 
burden by making the name fit a more standard pattern. 
In the first case, he removes the offending apostrophe; in 
the second, he makes his name a single word—Lafara, 

He misses the boat. It need be axiomatic for everyone 
working throughout the computer field that computers 
exist to serve people, and not that people exist to serve 
computers. Every time people must compromise their de¬ 
sires to better fit the capabilities of a computer system, 
that event must be seen as a system design flaw, one that 
should be reviewed for correction in the next iteration. 
This attitude is critical to the continued and increasing 
usefulness and efficiency of computers in every seg¬ 
ment and stratum of society, and it is also critical to any 
hegemony the U.S. yet enjoys in computer technology. 

Leland V. Lipman 
Republic of Korea 


AutoCAD Correction 

Y our mail bag has probably been full over an error 
in the May 1990 Computing at Chaos Manor. Auto- 
CAD is written in C, not lisp, and includes a Lisp in¬ 
terpreter. The AutoLisp interpreter, which is also written 
in C, is based on XLisp, developed by David Betz of Pe¬ 
terborough, New Hampshire. 

AutoCAD release 10 for OS/2 and most versions of 
release 11 include the AutoCAD Development System. 
The ADS is a C programming environment that allows 
advanced users and developers to write more sophisti¬ 
cated programs than AutoLisp can support. The ADS is 
accessed through the AutoLisp interpreter. It is easy to 
understand your confusion over this point. 

AutoCAD runs under DOS, Extended DOS 386 
(Phar Lap), SCO Xenix and Unix 386, Sun Microsys¬ 
tems' SunOS (Motorola 68000, Intel 386, and SPARC 
architectures), DEC Ultrix and VMS, Apollo’s Aegis, 
OS/2, and Mac OS. It would be quite a feat to port a 
program as complex as AutoCAD to so many environ¬ 
ments if it were written in Lisp. 

Christopher James DeLucchi 
Solatia Beach , CA 


Legal Breakdown? 

I read about the Gilbert Hyatt controversy with fasci¬ 
nation and horror (“Micro, Micro: Who Made the 
Micro?/' January), It is ridiculous that the microproces¬ 


sor is just now being patented. Our patent system has 
broken down. 

The idea behind the patent is that society gets full 
disclosure and documentation of a useful device or pro¬ 
cess in exchange for granting the inventor exclusive 
marketing rights for a certain time period. 

An alternative to the patent is the trade secret, with 
which there is no disclosure. The peril of the trade secret 
is that knowledge can be lost forever in any number of 
ways. The inventor can take the knowledge to his or her 
grave. The documentation can be destroyed by fire or 
by simple indifference. And there is a lot of reinventing 
of the wheel. 

Many processes (especially software) in the electron¬ 
ics industry are trade secrets primarily because it is too 
expensive and time-consuming to get a patent. Our pat¬ 
ent system has broken down. It is time to fix it, 

Dan Siedelmann 
Idaho Falls t ID 


Behavioral AI 

Y our series of articles on AJ (Slate of the Art, Janu¬ 
ary) discussed the cognitive psychologist's search 
for the “mind” and a replication of “human intelli¬ 
gence/* This would leave readers with the idea that the 
issue of human intelligence is the exclusive domain of 
the cognitive psychologist when it is not. There is a very 
lively debate within the field of psychology regarding 
the view that we must understand the mind to understand 
intelligence versus the view that intelligence is a label 
for a certain group of behaviors. 

From a behavioral perspective, machines already 
show some of the behaviors we attribute to human intelli¬ 
gence. We will increasingly consider computers intelli¬ 
gent as the range of machine behaviors increases. But to 
search for some elusive state of “intelligence" will not 
succeed, because intelligence is a category of behaviors— 
not a single, unitary attribute. 

B. F. Skinner said that if a machine can be made to 
think, it will be the best evidence yet that thinking fol¬ 
lows rules, and following rules is behavior. I suggest 
that AFs conception of intelligence is not too shallow; it 
is too mystical. 

Will focusing on behavioral rules, then, make a ma¬ 
chine that duplicates human behavior? Only to a limited 
degree. Human behavior is the behavior of an organism 
adapting to its environment. Computers, at least in this 
century, are not organisms, which means they do not 
respond to natural selection and operant conditioning. 
Until they do, those who object to creating intelligent 
machines have nothing to worry about, 

David M. Boan 
Easton , MD 


FIX 



* The Mac Ilfx from Apple Computer (1990 BYTE 
Award of Merit, January) uses a 68030 microprocessor. ■ 
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You Find The Best Values In 
The Most Unusual Places... 



386SX-16 PRICE RANKING 
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Number Of Companies advertising 386SX systems 
■Gateway 2000, $lh Best Price Ou t Of 132 Companies 
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■ Gateway 2000.2nd Best Price Out Of 92 Companies 
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! Gateway 2000 Customers 
9 In One Month. 
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company that sold you the computer goes out 
of business? 

We Value Integrity 

Integrity is the fundamental value without 
which any organization is doomed. At 
Gateway 2000* you'll find integrity throughout 
the company, most visibly in sales and 
customer support. Gatew ay salespeople 
honestly represent the company and its 
products. Each person you deal with in 
customer support, during and after the sale, has 
a personal commitment to make sure you’re 
completely satisfied. 


Dll-free number for your free copy of 
ive study of computer industry prices. 


We 

Value 

You 


Gateway customer Robert C True, k, 
writer "We on ike East Const have become 
so accustomed to surly , it urn formed and 
disinierested...siaff. that working with your 
group may have induced an element of 
'Culture Shock.' Every person in your 
organization operates as if there is only one 
customer in the world - the one they are 
talking to at the moment." 

‘Ithu \ r e got a friend in the business ” is 
more than a slogan. It 's our way of life here 
at Gateway. 












...Like South Dakota, When 


Saved $10,747,17 


Computer buyers who purchased Gateway 
2000 systems in January saved an average of 
$697 per system. This figure comes from a 
comparison of 132 computer manufacturers" 
advertised prices in the January 1991 issue of 
Computer Shopper That means Gatew ay 
customers shared a total savings of $10,747J79 
on 15,427 systems in one month alone. 

No matter where you look, that's the best 
value you’re going to find in this industry. 

Providing The Best Value 
Starts With Values 

"Whenever I'm asked," continued Ted, "why 
Gateway 2000 is so successful, my answer is: 
value. When you buy a Gateway 2000 
computer, you’re getting the best price, best 


quality and features, best service, all from a 
very strong, healthy company That’s value. 
Then I’m asked how we provide value,” Ted 
remarked, "and the answer is almost the same. 
It’s values. The values of the people at 
Gateway 2000 give our product its value," said 
Ted. "People who grow up in the Midwest 
value frugality, quality, resourcefulness, hard 
work, strength, and most of all, integrity and 
honesty in all dealings with other people. 
Providing value in our produces starts with 
these values" 

We Value Quality 

Only the highest quality components go into 
a Gateway 2000 computer. Midwestern pride 
in workmanship and quality is demonstrated by 


every one of nearly 100 skilled asse 
technicians. These technicians buik 
complete system one at a time. 

We Value Strength 

A company's strength is measure 
balance sheet. As independent soun 
confirm, Gateway 2000 has an envi; 
sheet coupled with strong growth. 1 
Magazine listed Gateway as the sea 
fastest-growing private company in 
during 1990, Financial strength is c 
you. What good are warranties, gua 
promises of lifetime technical suppt 

Kail our l 
this informal 


‘ We asked an independent 
research firm to do a study fonts, * 
Said Ted fcf, Gdteuay 2000 
President. "I wanted to see an 
unbiased, direct comparison cf 
features and prices from the 
manufacturers who advertise in the 
Computer Skipper. The mails 
were astonishing , H he exclaimed, 
"even to me. Ranked by best price . 
Gateway 2000 vfflx the only major 
direct marketer at the top of the 
lists The other ‘big guys' in the 
direct market field were so far down 
in the rankings / coutdn 7 even find 
some of them Get a copy of the 
study and see for wursef. “* 




















Gateway 2000 Systems 



'■ 40 MB 17ms IDE Drive 
with 32K Cache 
• 16 Bit VGAwilh512K 
: 14" Gateway Crystal Scan 1024 
Color VGA Monitor 
I Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 

$1495.00 


with 32K Cache 
16 Bit VGA with 5I2K 
14" Gateway Crystal Scan 1024 
Color VGA Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 
: MS WINDOWS 3.0 

$1895.00 


with 32K Cache 
16 Bit VGA with I MB 
14" Gateway Crystal Scan I024NI 
Color VGA Monitor 
11 Parallel/2 Serial Ports 
1101 Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$2395.00 


25MHZ386CACHE 


33MHZ 386VGA 


25MHZ 486"VGA 


64K Cache RAM 
4 MB RAM 
! 1.2 MB 5.25" Drive 
1.44 MB 3.5" Drive 
180 MB 17ms IDE Drive 
with 32K Cache 
16 Bit VGA with I MB 
14" Gateway Crystal Scan 1024NI 
Color VGA Monitor 
i 1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$2695.00 


: 64K Cache RAM BOD 
14 MB RAM 
1.2 MB 5.25" Drive 
I 1.44 MB 3.5" Drive 
> 200 MB 15ms IDE Drive 
with 64K Multi-Segmented Cache 
16 Bit VGA with 1 MB 
l 14" Gateway Crystal Scan I024NI 
Color VGA Monitor 
1 1 ParalIel/2 Serial Ports, 

101 Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$3195.00 



64K Cache RAM 
8 MB RAM 
f 1.2 MB 5.25" Drive 
! 1.44 MB 3.5" Drive 
'200 MB 15ms IDE Drive 
with 64K Multi-Segmented Cache 
16 Bit VGA with I MB 
i 14" Gateway Crystal Scan I024NI 
Color VGA Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$3995.00 


STANDARD FEATURES & SERVICES 


33MHZ 486VGA 


1 Same configuration as the 
25 MHz 486. * 

$4395.00 


BESTBUY 


R Same features as our 33 MHz 
386 VGA system except this 
machine has an 80 MB 17ms 
IDE Drive instead of the 200 
MB 15ms IDE Drive. 

$2795.00 


• Microsoft® WINDOWS™ and Mouse 
with all 386 and 486 systems 

• 30-day money-back guarantee 

• One-year warranty on parts and labor 

• Leasing options now available 

• Toll-free technical support for the fife 
of the machine 


• Free on-site service to most locations in 
the nation 

• Replacement parts sent via overnight 
shipping free of charge 

• Free bulletin board technical support 

• New sales hours: 7am-10pm CST M-F 
9am-4pm CST Saturdays 


NEW CRYSTAL SCAN I024NI 

• Our new 14” Gateway Crystal Scan I024NI is non-interlaced for a flawless, flicker-free 

color VGA monitor comes standard with display. 1024 x 768 @ 60 Hz. 800\600 

all 386 DX and 486 systems. This monitor @ 72 Hz. 28 D.P. 

He tmum-build each Gateway 2000 computer to customer specifications. We 'll gladly provide you with a quote 
on your configuration . .186 and 486 arc trademarks of Intel Corporation. 

Due to the volatility of the DRAM market, all prices are subject to change. Prices do not include shipping. 





GATEWAY2DOO 


8 0 0 - 5 2 3 - 2 0 0 0 

610 Gateway Drive • N. Sioux City, SD 57049 • 605-232-2000 • Fax 605-232-2023 






















NEWS 


MICROBYTES 


Adobe’s New Font Technology Will Give Users 
More Control Over Type 

A dobe Systems (Mountain View, CA) is perfecting new font technology 
that will give Mac and PC users greater control over computer-generated 
text. The upcoming Multiple Master typefaces are specially encoded Type 1 
PostScript fonts that you will be able to easily manipulate to produce a wide 
range of type from one core design. You will also be able to control the main 
design elements of the typeface, including weight (lightness or boldness), width 
(condensed or expanded), and visual scale (size). As Adobe chairman John 
Warnock said while demonstrating the technology on a Mac II at the recent 
Seybold seminars in Boston, Multiple Master font rendering “recaptures the 
flexibility calligraphers had back in 1400,” 

A Multiple Master typeface is basically a single spongelike font that can 
shrink or grow while still retaining its original shape. Working with one scal¬ 
able font design, Adobe's encoding scheme and related software can generate a 
character of any size or weight, instead of requiring you to have a whole set of 
fonts for each typeface (e.g,, regular, medium, condensed, expanded, bold, and 
semibold). With Multiple Master, the one design can generate the whole range. 
“We design two extremes and get the intermediates synthetically,” Warnock 
said. Adobe intelligently interpolates the points between the extremes to gener¬ 
ate all the gradations of weight and width. 

Multiple Master fonts will have benefits for “everyone who uses type to com¬ 
municate information,” said analyst Jonathan Seybold. One benefit will be in 
fitting text in a given space (e.g, 5 trying to squeeze two more lines onto a one- 
page memo). With Multiple Master typefaces, you could shrink the text so it all 
fits on one page, without changing the point size, shape, or perspective of the 
characters. 

“One of the biggest advantages to businesses is in font substitution,” War¬ 
nock said. Say you generate a document using a Bodoni font and then send that 
document to someone who doesn't have Bodoni on his or her printer. When it 
comes out, it will be in Courier, the line breaks will be different, and the text 
won't look like you intended. A system equipped with Multiple Master technol¬ 
ogy will instead construct a typeface that mimics the one the sender used; it 

Think of a 
Multiple Master 
typeface as this 
matrix of 
character designs, 
in this case, a sans 
serif design. The 
four corner letters 
each represent the 
basic, or master, 
designs: top left is 
light condensed, 
and lop right is 
light expanded; 
bottom left is 
black condensed, 
and bottom right 
is black expanded. 
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NANOBYTES 


Apple’s foray into RISC tech¬ 
nology should yield real products 
soon, a company official reveals. 
“We do have RISC projects under 
way... in the future product cate¬ 
gory,” said Mike Dionne, senior 
vice president of sales at Apple 
USA. “And we're talking to all 
the major suppliers of those 
microprocessors and chips. We are 
very much interested in the tech¬ 
nology. I think you’ll see it incor¬ 
porated into Apple products rela¬ 
tively soon.” As for other high-end 
machines, Dionne confirmed that 
the rumored 68040-based “Tower 
Mac” is “(a) in the plan and (b) 
on schedule,” 

As for that so-called battle be¬ 
tween the Mac and Windows- 
based PCs, Apple officials are 
taking a communitarian approach: 
What's good for one graphical 
user interface is good for another. 
About Windows' effect on Mac 
sales, Mike Dionne said, “We 
have, in fact, done very well in 
the environment that Windows has 
helped to create,” because there 
is now “more awareness around 
the graphical user interface. We 
think we have a product and an op¬ 
erating system that is superior to 
DOS with Windows layered on top, 
for most applications. And a lot 
of that is subjective., ,but our 
sales are brisk.” 

Lasting memories: Ramtron In¬ 
ternational (Colorado Springs, 

CO) has brought its first nonvol¬ 
atile RAM chips to market. The 
company claims that its ferro¬ 
electric RAMs, or FRAMs, are 
the first dynamic memory chips 
that can maintain information after 
losing power. The CMOS chips 
hold data in special ferroelectric 
storage cells. The first FRAMs 
hold only 4000 bits, but the com¬ 
pany says that 256,000-bit ver¬ 
sions are in the works. 


PHOTO COURTESY OF BELL LABS © 1991 
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might not look exactly the same, but it 
will have identical character widths. 

Another example that Adobe officials 
mentioned is a publication that has to in¬ 
clude text in different languages—a user's 
manual, for instance. French and Ger¬ 
man versions take up more space than the 
English version, but Adobe demonstrated 
how its Multiple Master software shrinks 
French and German text into columns 
the same length as the English text. The 
technology will work equally well with 
non roman alphabets, War nock said. 

There’s an economic consideration 
also, Adobe officials said. “If these fonts 
are bundled with low-cost laser printers, 
you can have a wide variety of type just 
from these Multiple Master fonts, 4 ' War- 
nock said. 


Multiple Master typefaces will work 
on Macs, PCs, and PostScript printers 
already out there. They’ll install just like 
any other Adobe typeface, Warnock 
said, and you can download them into 
any PostScript printer. “We have it up 
and running on a Mac and on a Windows 
PC,” he said. 

Adobe expects to be shipping its Mul¬ 
tiple Master designs—initially, a serif 
and a sans serif typeface—this summer. 
(Prices haven’t been set yet.) These fonts 
will come with a version of Adobe Type 
Manager and a program called Font Cre¬ 
ator that will let you generate the type. 
Whether companies (e.g.. Bitstream) 
will develop Multiple Master versions of 
their fonts isn’t clear yet. 

—D. Barker 


NEC Says New Design and Process Yields 
100-MHz, 200-MFLOPS Processor 


I ntel wasn’t the only company that re¬ 
vealed a revved-up chip at the recent 
International Solid State Circuits Con¬ 
ference (see the April Microbytes). Re¬ 
searchers from rival NEC described a 
new design for a 64-bit vector pipelined 
processor that they say runs at 100 MHz. 

NEC says that a processor using its 
pipelined design can perform five opera¬ 
tions in parallel: addition or shift; multi¬ 
ply, divide, or logical; load; supply; and 


transfer. Since two of these are poten¬ 
tially floating-point operations, the pro¬ 
cessor is theoretically capable of 200 
MFLOPS. Simiiiar to Intel’s approach 
with its 100-MHz i486, NEC’s design 
uses a 0.8-micron triple-level metal pro¬ 
cess. It’s likely that this type of process 
will soon become common, resulting in 
more chip makers capable of producing 
high-speed ICs. 

—O wen Llnderholm 


AMD’s 386 Due Soon in 40-MHz Desktops; 
Battery-Powered Notebooks to Follow 


C loning the Intel 386 is the easy 
part. The bigger challenge is de¬ 
signing a chip that offers something that 
Intel’s doesn’t. Advanced Micro Devices 
has managed both by producing a pin- 
compatible processor that’s faster and 
that consumes less power than any of In¬ 
tel’s 386s. AMD is now shipping its 
Am386 chips in volume, and systems 
using the alternative CPU should start 
showing up soon. Because of its low- 
power requirements and special “sleep” 
mode, the chip could be the basis of full 
32-bit notebook computers that will run 
on batteries for as long as less-powerful 
systems. 

AMD has a standard model called the 
Am386DX (in speeds of 20, 25, and 33 
MHz), but the really significant device is 
the Am386DXL, which not only needs 
considerably less current than any of In¬ 
tel’s chips but also runs at 40 MHz. This 


model will give you about 20 percent 
faster performance than Intel’s 33-MHz 
386 and twice the speed of the SX, ac¬ 
cording to AMD officials. AMD’s 0.8- 
micron CMOS process is designed to 
produce high-speed, low-power chips 
and “gives us good yields on the higher- 
speed parts,” said Mike Webb, director 
of marketing for AMD’s Personal Com¬ 
puter Products Division. The manufac¬ 
turing technique could produce CPUs 
that go faster in the future, he said. 

According to Webb, for any given 
clock speed, an AMD device will need 
about 30 percent less power than an Tntel 
device; for example, at 33 MHz, the 
DXL runs on 275 mA, while the Intel 
386 needs 550 mA. But, Webb says, in its 
sleep mode, the Am386DXL essentially 
stops the clock and the current drain on 
the battery is 0.08 mA. The DXL also 
gives off less heat, so computers based on 
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There’s 9 million business 
telephone listings out there, and 
Dataware Technologies (Cam¬ 
bridge, MA) has put them all on 
one CD-ROM called Speed Dial. 
To obtain all that information 
(the equivalent of 4800 Yellow 
Pages books). Dataware has de¬ 
veloped a slick search mechanism. 
You can look for any business by 
its name or by its directory head¬ 
ing (computer dealer, car rental 
agency, and so on), either by city 
and state or by area code. If 
you’ve got a modem, the program 
will dial the number you select; 
you can pop into the directory 
from within your application pro¬ 
gram. That Chinese restaurant 
you’re trying to remember the 
name of—you could probably find 
it in seconds. Speed Dial ($399) 
works with IBM-compatible CD- 
ROM drives. 

New twisted-pair cable from Bel- 
den Wire and Cable (Richmond, 
IN) can carry data at speeds of 
up to 100 Mbps, the company 
says. The DataTwist cables work 
with all LAN topologies and come 
in shielded and unshielded 
versions. 

Hewlett-Packard has licensed 
AutoCAD display list drivers from 
Panacea (Londonderry, NH), 

The drivers will speed up Auto¬ 
CAD drawing when using HP’s 
IGC-10 and IGC-20 graphics 
boards. Actix has also licensed 
drivers from Panacea, for use with 
its Texas Instruments Graphics 
A re h i tect u re -based g raph ic s 
boards. 

They often call me Speedo: X 
Window System users will some¬ 
day have slick, scalable fonts now 
that Bitstream (Cambridge, MA) 
has donated its Speedo type-scal¬ 
ing technology to the X Consor¬ 
tium. X Window users will be 
able to generate smooth bit-map 
fonts on the fly, in virtually any 
size. Bitstream’s rasterizer code 
will be built into the font server 
of X Window version 11, release 
5, which is supposed to be ready 
later this year. 
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New lUrbo Pascal for Windows 
Don’t Leave DOS Without It! 



Turbo Pascal 


file Edit Search Bun £omp i I e Options ffli n duw Help 


Go with Borland, the leader 
in OOP and Windows pro¬ 
gramming, when you’re head¬ 
ing for the Windows frontier. 

With Turbo Pascal® for 
Windows, your Windows 
applications will be faster 
and easier to create. 

Turbo Pascal for Windows 
includes Borland’s new 
ObjectWindows” application 
framework FREE. So now 
you can develop Windows 
applications fast because they 
automatically inherit code 
for windows, menus, dialogs, 
controls, and more. 

Create Windows 
Applications lor Less 

Turbo Pascal for 
Windows gives you 
more and costs you 
less than other 
Windows devel¬ 
opment systems. 

It’s designed exclu¬ 
sively for Windows 
programming, and 
everything you 

need is included in the one low price. You don’t 
need to buy the Microsoft® Windows Software 
Development Kit (SDK). 

Turbo Pascal for Windows is the easiest way 
to make your next program a Windows program. 


d:\tpwm\owhiemo s^sysinffhpas 


d :\tpwl nV> wld emos^d Idemo.p as 


d:Vtpwin\owidemo5Vmtlleapp.pas 


program MDIFileEditor; 

MFILEAPP.RES} 

<$N 4096, 4096} 
uses UObjects, WinTypes, UinProcs 
type 

{ Declare THDIFileApp, a TAppli 
THDIFilefipp - object(TApplicati 
procedure InxtHainWindow; vi r. 

niHnet^nra.:iiijdhu 


About I uibo rascal 


TURBO PASCAL 
FOR WlflDOWS^ 


11:2 

Inreil 

m. 

EP 

Program Manager 



mi 


CopyiiqhT 1991 by 
Borland International. Inc. 


▲ Create Windows Applications in Windows. The Windows 
Integrated Development Environment (IDE) lets you create, 
edit, compile and run your programs, all from within Windows. 

A Create Windows Resources Visually. Using the Resource 
Toolkit, you can visually create your Windows user interfaces 
withou t programming. 


See Your Dealer Today or Call 
1-800-331-0877 Now. 

Current owners oi Unto Pascal, 
call Borland 
for a special offer!* 


TURBO PASCAL 

FOR WINDOWS 


BORLAND 

The Leader in Object-Oriented Programming for Windows and DOS 


I CODE:MF12 I 


"Offer good in UjS. and Canada only. Cnppsffl * 1991 Boland Bf 1396 
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When you build a better mou 

Microsoft Mouse devotees num- The kind of mouse that wins the 

her over 6 million, and counting. PC Magazine Editor’s Choice Award 

Just what kind of mouse inspires and Technical Excellence Award, 
people this way? Not to mention the 

Well, the kind with a patented Innovation in America 
ergonomic design and high resolution, Design Award from Busi- 
400-points-per-inch tracking. ness Week, the Industrial 



Customers in Canada, call (416) 568 3503. Outside North America, call (206) 936-866L © 1991 Microsoft Corporationt. All rights reserved. Microsoft and the Microsoft log 







i, you build a bigger following. 

Design Award from Industrie Forum ber one mouse, call (800) 541-1261, 
and others. Department P98. 

And incidentally no mouse works We’ll be happy to point you in 

better with another innovation of ours, the right direction. 

Microsoft Windows" graphical environ- mm- _ # y 

ment version 3.0. twUCKlSOil 

To track down America’s num- Making it all make sense 


ered trademarks and Making it all make sense and Windotvs are trademarks of Microsoft Corporation. 'Die Microsoft Mouse design is patented. (Design Patent #302,426.) 




NEWS 


MICROBYTES 


it won’t need as much cooling as current 
386s, AMD says. 

System designers using the DXL will 
be able to build 32-bit portables that are 
the size and weight of current SX note¬ 
books and can run on batteries for 3 to 4 
hours, Webb said, "It’ll be very possible 
to have Travel Mate-size machines with 
the DXL in it/ 1 he said, (Texas Instru¬ 
ments’ TravelMate is a 5-pound SX- 
based machine,) Chip sets that support 
the DXL's clock-stopping standby mode 
will be available soon, Webb said. 

Computers based on the high-speed 
AMD chip will cost “within $50 at the 
system level” compared to Intel 33-MHz 
machines, Webb said, “A 40-MHz 386 
with a 64K- or 128K-byte direct mapped 
cache will be very cost-effective/ 1 he 
said. The 40-MHz systems will require 
fast (at least 25-ns) static RAM chips, 
but their cost difference is negligible, he 
said. The 40-MHz DXL costs $306 each 
in bunches of 100, Prices of the other 
chips are subject to negotiation. 


M ore than 20 companies have com¬ 
mitted publicly to designing 
hardware that will work with Microsoft's 
Pen Windows operating environment, the 
extended version of Windows geared to 
understand commands from a pen or sty¬ 
lus. Some of the first PCs to use PenWin¬ 
dows will be hybrid portable computers: 
part typical laptop with a keyboard and 
part electronic clipboard with a tablet- 
like screen. The systems will open up 
like a clamshell, but the keyboard will be 
detachable; the CPU and storage devices 
will be housed in the tablet module, so 
you will be able to work with just the tab¬ 
let and pen, according to Microsoft. 

The PenWindows roster now features 
some of the biggest electronics compa¬ 
nies in the Far East, including the lead¬ 
ing laptop makers: Toshiba, NEC, and 
Seiko-Epson. Other PC manufacturers 
on the list are Sharp, Mitsubishi, Sanyo, 
Kyocera, Fujitsu, and Samsung. Canon, 
Hitachi, and Oki also say that they're 
planning pen-based systems using Pen- 
Windows, NCR, Wang, and Grid had 
already disclosed their PenWindows sup¬ 
port. Momenta, which started up specif¬ 
ically to develop pen computers, is also 
planning software and development tools 
based on PenWindows. 

In the U.K., the Eden Group already 
has a prototype tablet-style PC running 


The first computers to use the Am386 
will be desktop models, such as Bell 
Computer Systems' already announced 
40-MHz system, which costs $2995, 
Those should reach the market soon. 
“Battery-operated, full 32-bit DXL sys¬ 
tems” will follow by a quarter or two, 
according to Webb. At Comdex, expect 
to see DXL machines with enhanced 
power management features in their 
BIOS, he said. "One of the advantages 
we offer is that the system company can 
pick its own power management 
scheme,” Webb said. 

BYTE Lab test results have shown the 
Am386 to be completely compatible with 
the Intel chip. The legal wrangling be¬ 
tween AMD and Intel continues, but 
AMD says that it's confident its rival 
won’t stop it from selling its version of 
the popular CPU, Although no major PC 
manufacturers have yet committed to 
using the AMD chip, several say they’re 
interested. 

-D, Barker 


PenWindows (it will also work with Pen¬ 
Point, when that's ready). Eden's Paper- 
talk VPi386, designed around a 16-MHz 
386SX CPU, is a 2.4-kg device built in 
the tablet style. Its top surface holds a 
backlit, black-on-white LCD that emu¬ 
lates a 640- by 480-pixel VGA display. 
You can "write" on this coated screen 
or, with the right overlays, use the metal 
area framing the screen as a function-key 
zone. Eden doesn't plan to sell the Pa- 
pertalk system under its own name; in¬ 
stead, it will offer it to OEMs, 

Conspicuously missing from the Pen- 
Windows list are major U.S. computer 
makers, such as IBM (a PenPoint sup¬ 
porter), Compaq, Tandy, and Hewlett- 
Packard, as well as leading PC cloners 
such as Dell, AST Research, and ALR. 
Some observers say that these companies 
are waiting to see how the pen-comput¬ 
ing market shapes up. 

Microsoft recently issued copies of a 
beta PenWindows software development 
kit. The real product is supposed to 
be ready later this year, a spokesperson 
said, PenWindows PCs—which will 
probably cost about $500 more than their 
conventional counterparts—will be an¬ 
nounced before the end of the year, Mi¬ 
crosoft officials say. But when they'll 
ship is anybody’s guess. 

-D. Barker 
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Intel has announced a second 
generation of EISA support chips. 
The new 82350DT EISA chip set 
is a superset of Intel's existing 
82350, It allows considerably 
more integration, reducing total 
EISA-compatible motherboard 
space to about one-third of that re¬ 
quired with the older 82350 chip 
set. It is a six-device chip set with 
DRAM control and peripheral 
I/O support. The chip set costs 
$200 in 1000-unit quantities. 

Intel expects the chip set to be 
used in modular designs, where 
the CPU resides on a daughter¬ 
board and can be upgraded by 
adding a faster CPU module. 

A survey of managers at sites 
using Hewlett-Packard computers 
found some of their top “strate¬ 
gic concerns” to be database tech¬ 
nology, application development 
environments, and getting their HP 
systems to work with other types 
of computers. Personal computers 
were low on the Unix user's list 
of priorities, while they were high 
on the list of MPE users. The In¬ 
ternational Association of Hewlett- 
Packard Computer Users (Sunny¬ 
vale, CA) conducted the study. 

Areal Technology (San Jose, 

CA) says that it has started high- 
volume production of its 2 Vi-inch 
60-MB hard disk drives. Areal 
uses a different technique than its 
competitors: Instead of aluminum, 
it uses a glass disk substrate; this 
makes a smoother surface so that 
read/write heads can fly closer to 
the platter, says the company, and 
the drive mechanism can deal 
with denser data on the disk. Areal 
hopes to have 1Q0-MB hard disk 
drives available this summer. 

The Electronics Industry Associ¬ 
ation (Washington, DC) has drawn 
closer to finalizing CEBus, the 
proposed “home automation stan¬ 
dard” for letting appliances and 
devices talk to each other. The 
EIA has approved interim stan¬ 
dards for sending signals using in¬ 
frared beams and for connecting 
communications devices using 
twisted-pair wires. 


PC Makers Sign On to Use PenWindows; 
Portables Due Later This Year 
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We slash interface 
development time. 

(and we can prove it!) 



C-PROGRAMMERS: 
See for yourself how 
Vermont Views™ 
can help you create 
user interfaces 
the easy way. 

If you want to start saving a tre¬ 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test. 

Vermont Views 
is a powerful, 
menu - driven 
screen design¬ 
er that comes 
with a C li¬ 
brary of over 

550 functions. Which means you 
can create user interfaces in just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help, and a host of other interface 
objects. 

Vermont Views combines the 
convenience of a fourth genera¬ 
tion language with the power, 
flexibility, and blinding execution 
speed of native C code. 

Turn your prototype 
into the application. 

Let’s face it. With most systems, 
you have to throw away your proto¬ 
type when coding begins. Which 
means you waste precious time 


and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application. So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto¬ 
type is created. And that’s just 
for starters. 

Here’s a truly 
universal solution. 
When you create an inter¬ 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS. 

Vermont Views can be 
used with any database 
that has a C-language in¬ 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver¬ 
sion lets you develop quickly and 
safely on networks and multi¬ 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer. Vermont Views™ 
GraphEx allows all Vermont 
Views’ windows, menus, and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 

So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 

Vermont 
Creative 
Software 

Pinnacle Meadows. 

Richford, VT 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3502 
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WE GUARANTEE 
YOUR SATISFACTION. 

FOREVER. 

We’re so sure you’ll 
love Vermont Views that 
we make this iron-clad, 
money-back guarantee. If 
you’re ever dissatisfied 
with Vermont Views, for 
any reason, return it for a 
prompt, no-questions- 
asked refund. (All you 
have to do is certify that 
you haven’t incorporated 
our code into any ap¬ 
plication.) 


Call for your FREE 
demo kit! 

800 - 848-1248 

(Please mention “Offer 118”) 

Don’t take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502. 
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Beyond ASCII: Group Promoting “Global Code” 
for Information Exchange 


I n the increasingly interconnected 
global village, with computer users 
trying to send data from one country to 
another, ASCII, as its name says, is just 
too American. The American Standard 
Code for Information Interchange has al¬ 
ways lacked the characters to express the 
written words of most of the world' s peo¬ 
ples. Now a consortium of major com¬ 
puter companies says that it has the solu¬ 
tion: a new “global computer code for 
storage and transmission of text around 
the world.” The Unicode group says that 
its proposed standard (currently in final 
draft form) will make it easier to write 
multilingual software and simplify in¬ 
ternational information exchange. 

Like ASCII, Unicode basically assigns 
a number to a character, but Unicode 
tries to cover every printed character in 
use today. Unicode’s fixed 16-bit code 
set will allow 65,000 characters, which 
supporters say will accommodate “all 
major living languages,” including ideo¬ 
graphs used in Japan, China, Taiwan, 
and Korea; Cyrillic; Hebrew; Arabic; 
Greek; Sanskrit; and many others. The 
character set also has math and technical 
symbols, subscripts and superscripts, ac¬ 
cent marks, control codes (carriage re¬ 
turn and linefeed), and codes that mark 
the direction of the text (left to right or 
vice versa). The whole set now consists 
of 25,000 characters, which means that 
there is a lot of room left. 


Unicode isn’t the only one trying to 
formulate a universal language for com¬ 
puter code, however. The ISO has been 
working for years on its own multibyte 
universal character set. The proposed 
ISO Draft International Standard 10646 
takes the opposite approach from Uni¬ 
code's “unification,” which saves space 
by eliminating duplicate characters; in 
an attempt to maintain compatibility 
with current sets, the ISO system instead 
maintains the character codes from the 
many existing national and international 
character sets. Since there is substantial 
duplication, the total number of charac¬ 
ters is much larger. In the ISO method, 
every character in its basic form requires 
32 bits, or 4 bytes, to be represented. 

One important thing Unicode has that 
could help it become a widely accepted 
format is the backing of major (Ameri¬ 
can) computer companies. Work on the 
character set began in 1989 at Xerox and 
Apple, and the group has since been 
joined by representatives from IBM, Mi¬ 
crosoft (which says it will support Uni¬ 
code in its upcoming “portable” OS/2), 
Sun Microsystems, Novell, Aldus, Meta¬ 
phor, GO Corp,, and Next. Tf these com¬ 
panies actually implement Unicode in 
their systems and software, users of pop¬ 
ular personal computers and Unix work¬ 
stations could soon be downloading Uni¬ 
code files instead of ASCII. 

—D. Barker 


Swordfish Could Speed Up Imaging Operations 


N ational Semiconductor (Santa 
Clara, CA) has developed a new 
RISC chip that could radically crank up 
the speed of imaging devices such as 
laser printers and graphics boards. The 
company’s new “Swordfish” is a 50- 
MHz 64-bit RISC chip with a built-in 
digital signal processor (DSP). The com¬ 
pany claims that the device can perform 
100 MIPS, putting it ahead of other em¬ 
bedded processors. 

Swordfish builds on the architecture of 
the company's 32CG16 and 32GX32 em¬ 
bedded processors (and will be delivered 
with translators to migrate code from the 
older devices). The new processor uses a 
superscalar design with two independent 
integer units, an FPU, on-chip data and 
instruction caches (IK byte and 4K 
bytes, respectively), and the DSP. The 
internal architecture is 64 bits wide, and 


the external interface can be 8,16,32, or 
64 bits. Like other high-performance 
processors, Swordfish is a 0.8-micron 
CMOS device. It contains about 1.1 mil¬ 
lion transistors, the designers say. 

Operating at 50 MHz, the chip can 
perform 2 integer instructions per cycle, 
or 100 MIPS, National Semiconductor 
says. The company also says that Sword¬ 
fish executes 115,000 Dhrystones per 
second, which is about 10 percent faster 
than Intel’s i860 . 

Swordfish is aimed at processing- 
intensive embedded applications such 
as controlling printers, recognizing pat¬ 
terns, compressing/decompressing data, 
and processing video. The company says 
that it has already lined up significant 
partners, including Adobe, Microsoft, 
and Canon. 

—Andy Reinhardt 
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Sales forces say that they've 
gained profit, time, and productiv¬ 
ity by using laptop computers, 
according to a new study. After 
surveying sales managers at 3000 
manufacturing companies, re¬ 
searchers at Texas Christian Uni¬ 
versity (Fort Worth) concluded 
that “the benefits of the laptop 
appear to be very positive.” Sales¬ 
people use laptops mostly for 
correspondence, E-mail, access to 
data on mainframes, and presen¬ 
tations. But laptop makers should 
note: One of the reasons cited for 
not using laptops was the cost of 
the machines. 

If you’re keeping R&D records 
and notes on your hard disk drive 
or on a bunch of floppy disks, 
you might look at a new pamphlet 
from the American Chemical So¬ 
ciety's Committee on Patents & 
Related Matters. “Electronic 
Record-Keeping tor Patent Pur¬ 
poses: Cautions and Pitfalls” dis¬ 
cusses using computer equipment 
to maintain records. To obtain 
the free pamphlet, contact the ACS 
at (202) 872-4479. 

X Window software developers 
may have to start paying license 
fees to AT&T if It turns out that 
they’re using what AT&T says is 
patented technology. AT&T has 
notified some X Window imple¬ 
mented of its patent tf4,555,775, 
issued in 1985, that is entitled 
“Dynamic Generation and Over¬ 
laying of Graphic Windows for 
Multiple Active Program Storage 
Areas.” AT&T says this technique, 
invented by Bell Labs researcher 
Robert Pike, is used in the X Win¬ 
dow System “backing store” 
function, which is basically a 
means of redrawing a window on 
the screen. However, the backing 
store function is not always im¬ 
plemented in X Window software. 
At press time, the X Consortium 
had not yet officially responded to 
AT&T. Meanwhile, “Those of us 
who sell X in small volume are 
keeping our heads down and hop¬ 
ing DEC or somebody big can slug 
this out with AT&T,” said one X 
Window developer. 
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big is Out 




SMALL IS IN. 




Introducing the Falco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you’re sizing up desktop computers, you’ll 
immediately see the advantage of the Falco Infinity"' 
Desktop. It gives you 386"SX power and perform¬ 
ance without dominating your deskspace. 

Half the size of a standard PC, the Infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory expansion. 
Communication ports. And VGA* level graphics up 
to 1024 x 768 resolution. Plus, two APcompatible, 
16-bit expansion slots. 

It runs DOS" 4.0, UNIX," OS/2’and Microsoft* 



Windows 3.0. What’s more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of 40,100 or 200 MB hard drive. 

The only thing we left out is the noise.The Infinity 
Desktop runs so quiedy, you’ll hardly know it’s on. 

Whether you work in close quarters or spacious sur¬ 
roundings, the Falco Infinity Desktop covers all your 
needs. Without covering your desk. And that’s about 
the size of it To get one for your desk, call us today. 
1-800-FALC04U 



C1990 Fako Data Products, Inc. 


FALCO 

440 Potrero Avenue, Sunnyvale, CA 94086-4117 
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This Should Be the Month for System 7.0 


T he System 7.0 era should begin this 
month, as Apple is expected to fi¬ 
nally release its overhauled Macintosh 
operating software. Apple sent “near- 
final” beta versions to most developers 
in late February, hoping they’d have 
“System 7.0-ready” programs available 
by the expected official May 13 launch 
date. (May 13 is the first day of the Apple 
Worldwide Developers Conference.) 
This public release date could be changed 
to June if unforeseen bugs show up be¬ 
fore then. 

System 7.0-compatible programs will 
support core AppleEvents (messages that 
are passed from application to applica¬ 
tion and from application to System); 
Balloon Help (hypertext-like help mes¬ 
sages that can be turned on and off); and 


the Publish/Subscribe mechanism for 
hot-linking creators and viewers of infor¬ 
mation. Apple watchers say they expect 
there could be as many as 200 or so Sys¬ 
tem 7.0 programs at the time of the offi¬ 
cial rollout. Major Mac software houses 
will all update their applications to tap 
into System 7.0. 

The company is expected to also re¬ 
lease to developers the new QuickTime 
“media manager.” QuickTime is an 
operating-system extension for dealing 
with multimedia input and output and 
with coordinating devices such as video¬ 
tape machines, video cameras, scan¬ 
ners, CD-ROM drives, and audio gear. 
Users could see QuickTime by late sum¬ 
mer, some Mac insiders say. 

—Larry Loeb 


Windows Selling Big, 

But How Many Are Running? 


M icrosoft says that it has sold more 
than 2.75 million copies of Win¬ 
dows 3.0, but some people involved in 
developing Windows applications say 
that only half of those copies are actually 
being used. Brian Conte, CEO of hDC, 
which makes Windows utilities, said at 
a recent conference that only “one-half 
to one-third of Windows buyers are actu¬ 
ally using it.” 

Brad Silverberg, Microsoft vice presi¬ 
dent for DOS and Windows, said that 
over 2.25 million copies of Windows 
were sold through retail channels, over 
half a million were sold bundled with 
hardware, and more than 40,000 copies 
were sold to software developers. That 
makes a total of more than 2.75 million 
copies sold since the introduction of Win¬ 
dows 3.0. But if Conte is right, there are 


only about 1.5 million Windows users. 

Perhaps part of the reason for the sus¬ 
pected lag is that corporate users are 
sometimes slow to accept change, and 
many microcomputer managers say that 
they’ve had to provide hard evidence of 
productivity gains to justify large-scale 
migration to Windows. 

Corporate Software (Canton, MA) 
and Microsoft conducted a pilot project 
to study the use of Windows at 14 corpo¬ 
rate sites. Despite Microsoft’s participa¬ 
tion, the project could document only a 
10 percent productivity gain during the 
first year of Windows use. Still, Corpo¬ 
rate Software says, Windows 3.0 offers 
“intangible benefits” such as improving 
worker morale and encouraging users to 
“explore” their software environments. 

—Ellen Ullman 


Low-Cost Chip Holds Analog Speech 


I n a development that could lead to 
low-cost speech capabilities inside 
computers, Information Storage Devices 
(San Jose, CA) has developed a new chip 
that is able to hold analog samples of 
speech and sound. ISD’s first chip, the 
ISD 1016, can store up to 16 seconds of 
recorded voice that the company says 
sounds better than what you hear over a 
telephone. 

Direct Analog Storage (DAS), as the 
technique is called, uses a modification 
of EEPROM design and puts the sound 


in what is essentially a 128K-byte cell 
EEPROM. Although it stores the sound 
in sampled form, the chip does not store 
it digitally. The samples are analog. 

The heart of DAS is a floating-gate 
EEPROM. The floating gate turns the 
EEPROM cell on or off depending on 
whether it is strongly positive (on) or 
strongly negative (off). The charge on 
the gate modifies the conductivity of the 
underlying transistor. In DAS, the float¬ 
ing gate is chaiged only moderately, and 
the conductivity of the transistor takes an 
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GCC Technologies (Waltham, 
MA) has dropped the price of its 
Personal LaserPrinter II for the 
Mac from $1399 to $999. The PLP 
II is a QuickDraw-based machine 
that prints 4 ppm, at a resolution of 
300 dpi. (GCC cut the price of 
the 8-ppm model, the PLP IIS, 
from $1899 to $1499.) The unit 
comes with 22 scalable Bitstream 
fonts. “We see this primarily as 
a laser printer for Mac Classic 
owners who would otherwise 
have to settle for an ink-jet 
printer,” said Jonathan Hurd, 
vice president of marketing. GCC 
also lowered the price of its Post¬ 
Script-based Business LaserPrinter 
II, from $2399 to $1999. This 4- 
ppm machine lists for less than 
HP’s LaserJet IIP for the Mac 
($2195) and Texas Instruments’ 
microLaser PS 17 ($2144 with 
AppleTalk). 

IBM has shaved 5 percent to 20 
percent off the prices of certain 
PS/2 models: 30 (286-based), 55 
and 60 (386SX-based), and 80 
(386-based); for example, IBM’s 
least expensive SX machine, the 
Model 55 SX-031 (a 16-MHz SX 
with 2 MB of RAM, a floppy disk 
drive, and a 30-MB hard disk 
drive), now lists for $2995, down 
from $3495. At the higher end of 
the PS/2 line, the Model 80-081 (a 
20-MHz 386 with 2 MB of 
RAM, a floppy disk drive, and a 
80-MB hard disk drive) is now 
$5495, down from $6845. Prices 
might vary from dealer to dealer, 
an IBM spokesperson pointed out. 

In a much bigger price cut—a 
veritable buzz-sawing, really— 
Computer Associates (Garden 
City, NY) mowed its SuperCalc5 
spreadsheet program from $495 
to $149. The company said that the 
“new pricing strategy reflects 
CA’s commitment to the needs of 
PC users.” Be that as it may, Su- 
perCalc is in a market segment 
that’s getting more competitive, 
with leaders Lotus, Microsoft, and 
Borland all trying to woo each 
other’s customers. CA plans a Su- 
perCalc5 upgrade this spring, 
and a Windows product is likely. 


38 BYTE -MAY 1991 










Nothing crunches numbers like the Advanced Math Co- 
Processors from Integrated Information Technology. They 
^ really speed up graphics, CAD/CAE, spreadsheets, and 
other calculation-intensive applications. 

Three models provide a perfect match lo 
your 286, 386, or SX PC. delivering up to twice 
the performance of other Coprocessors. No 
wonder hundreds of thousands have 
been sold. Five-year limited war- 
ran ty BYTE-rated. So plug in, 
and crunch! 

Count on iit“ 
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Available at most local dealers. 
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intermediate value. In a DAS chip, the 
strength of the sound determines the 
value. 

A DAS chip also contains amplifiers, 
clock filters, and just about everything 
else needed for a speech system. A de¬ 
signer building a talking device would 


only have to add batteries, a microphone, 
a loudspeaker, and a few other parts. 

ISD is selling the chips for about $20 
each (in lots of 1000), making the ISD 
1016 less expensive than other solid-state 
sound-recording devices. 

-Rick Cook 


Bellcore Uses Laser Beam to Beat the Clock 


R esearchers at Bellcore (Livingston, 
NJ) have prototyped a new device 
that could help overcome one of high¬ 
speed computing’s big bottlenecks: the 
clock. While CPUs can process data at 
lightning speeds, they still have to wait 
for the signal from the clock—they’ll al¬ 
ways be bound by the physics of electrical 
connections. 

The scientists are speeding up the tim¬ 
ing signal by using laser beams and 
strands of optical fiber. Inventors Peter 
Delfyett and Davis Hartman connected a 
semiconductor laser beam, which gener¬ 
ates the master timing pulse, to a strand 
of optical fiber. A device called a star 
coupler splits the laser light into 1024 
beams, which then shoot down separate 
strands of fiber to 1024 computer circuit 
boards (containing receivers). The laser 



That red beam of light comes from 
Bellcore ’s semiconductor laser, which 
researchers have used to send timing 
signals to computer circuit boards. The 
laser-based clock could someday be the 
master timing device inside superfast 
computers. The experimental technique 
could also crank up data transmission to 
warp speed. The dot of laser light is 
smaller than George Washington \s eye 
on the dollar bill. 


beams’ pulses are more accurate than 
those generated by electronic compo¬ 
nents, Delfyett said. When zapping the 
1024 circuit boards, the accuracy of the 
timing signal is “true to within 12 tril- 
lionths of a second,” he said. The re¬ 
searchers say their technique could allow 
a computation rate of one command ev¬ 
ery 120 trillionths of a second (compared 
to a current desktop machine’s execution 
rate of about one command per one-mil¬ 
lionth of a second). 

Semiconductor lasers have been used 
as timing devices, but their clock signals 
were slower because the laser beam had 
to be turned on and off, researchers said. 
Bellcore’s “mode-locked” laser works 
like an oscillator, flipping constantly be¬ 
tween on and off. The pulses are so pre¬ 
cise that they keep the optical clock es¬ 
sentially free of signal variations, or 
jitters, Delfyett said. 

The Bellcore system now sits on an op¬ 
tical workbench, but it could be squeezed 
into a case the size of a shoe box. 

Bellcore’s technology is geared to¬ 
ward large, high-speed machines, like 
supercomputers, where signals have to 
travel to hundreds of boards. One practi¬ 
cal application of the work of Delfyett 
and Hartman will be in high-speed data 
transmission. “With the advent of opti¬ 
cal communications, switches will look 
more and more like computers and will 
need to be able to do processing on pack¬ 
ets of data just like a computer has to pro¬ 
cess data,” commented Ken Young, dis¬ 
trict manager of Interconnection and Ac¬ 
cess Technology Research at Bellcore. 
“And they’ll need to do it much faster.” 
The Bellcore scientists say their tech¬ 
nique will give data communications the 
kick into warp speed. 

—D. Barker 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is interested in hearing about 
new technological and scientific developments that might have an impact on microcom¬ 
puters and the people who use them. If you know of advances or projects relevant to micro¬ 
computing, please contact the Microbytes staff at (603) 924-9281, send mail on BIX to 
Microbytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. An elec¬ 
tronic version of Microbytes, which offers a wider variety of computer-related news on a 
daily basis, is available on BIX. 


NANOBYTES 


Modems burn less gas: The 
number of workers who telecom¬ 
mute instead of drive to the 
office two or more days a week 
will continue to increase, accord¬ 
ing to a new survey of managers in 
the San Francisco Bay Area. Of 
those surveyed, 41 percent said 
that they think the number of 
telecommuters will climb 10 per¬ 
cent to 15 percent in two years. 
Most of those surveyed currently 
have staffers who telecommute, 
and the pollsters said “a signifi¬ 
cant number of the managers su¬ 
pervising telecommuters cited their 
increased productivity as a key 
benefit.” The survey was taken by 
the Northern California Telecom¬ 
muting Advisory Council, spon¬ 
sored by the University of San 
Francisco and the Pilot Group. 

Micro Computer Resources 
(Oakland, CA) has compiled a 
database of more than 6500 
quotes, called Wisdom of the 
Ages. The $79 package, which 
works with DOS PCs, contains apt 
phrases from both the Western 
and Eastern traditions, which you 
can view side by side for compar¬ 
ison. You can search and filter 
quotes by author, subject, or 
keyword. 

WordTech Systems (Orinda, 

CA) says that its Quicksilver/Unix 
dBASE compiler has been certi¬ 
fied by the Unix System Laborato¬ 
ries to be compliant with Unix 
System V release 4. Quicksilver/ 
Unix ($1495) compiles DOS- 
based dBASE language applica¬ 
tions to run without modification 
under Interactive Unix 386, SCO 
Unix 386, and other compatible 
operating systems. 

IBM is now reselling Novell Net¬ 
Ware on an equal basis with its 
own LAN Server. James Canna- 
vino, general manager of IBM’s 
Personal Systems division, said 
that IBM and Novell are develop¬ 
ing version 3.2 of Novell Net¬ 
Ware for OS/2 2.0, AIX, and the 
NetWare kernel. The products 
will be available by mid-1992, 
claims Novell CEO Ray Noorda. 
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total portability rirfit now, 
your choices are a bit muited 

/ Oimi y 7nRTFrw Gw/f*s Yni i Totai Portarh ity xn M<v 


Only Zortech Gives You Total Portability to MS-DOS, Windows, 
OS/2, DOS 386, UNIX 386. And Macintosh. Right Now. 


/HAT PLATFOI'J'I will fOUK 
ppligatioi i: as r.Ui ii Hi jg oi I THd 
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N< >Vi. that C++ has made sigm^tSant irmmds 
into mainstbaiu application development, you 
must choose the ( '++ (compiler that is going to 
be the performance and portability 
leader Mow^aml years to come. 
Since i960, w e ve been testing, 
refining ami perfecting our family 
of C++ products theferiy. The 
fruits are what you are reading 
a fully |HUtahle family of (> 
and C++ products available right now. 


Wi In'h.np To Kipp 
Up This Pace. 
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| IrlOOZE ZORTECH PERFOR ]-M JCE 

With Zortecli no matter whai platform von 
choose to develop mi. a substantial | K\rfomimice 
increase will be realized due to the quality of the 
original Zurteeh C++ implementation, For 
instance, on MS-DOS, your program will 
compile up to 85% faster with (he resultant 
code running up to +5% faster and 25% smaller 
than Turbo C+++ But w e don't stop them. On 
each platform. Xortedi C++ is (feigned m 
improve your productivity where it really 
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In the past lew years, Zurteeh im 
quietly become m industry standard 
earningacclaim from Byte/CoiUjuiter 
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in Justly expert for our solid iinplemni- j 
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Zortech 


matters.,, in the dcvclrjinncnt cycle. 

For example, using the DOS/MS 
Windows package, you can edit, 
compile. link and debug the 
larger MS w indows 
ap|)liratious.,umd never 
once leave the Windows environment. 

All iliis plus complete plug-aud-go to 
C.NS C++/View and Cnmmmiview 111 
And. of course, these advantages uiv 
also available on the OS/2. DOS 88b. 

I MX, and Macintosh platforms- 

Choices. Choices. Choice:... 

If there is one foilhtant in (.’++devel¬ 
opment, its change, r Qie Zortech 
family of products keeps your options 
exact I v how they should l« i , Open, 

I ii find out mom. call lodav. 
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* Source: MS-DOS. C++- Compilers, A comparison by the Ladd Group, (c) 1990 
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Some days you have 
all the time in the world 



When the pressure is on, pour 
on the speed. With Hewlett- 
Packard’s new LaserJet IHSi 
printer. A powerhouse that 
delivers at a throughput speed 
of 17 pages per minute. 

With the LaserJet IHSi, you’re 
up to speed the moment you 
give the “print” command. HP’s 
RISC-based formatter and the 
PCL5 printer language, with 
vector graphics and on-the-fly 
typeface scaling, yield fast 


results. This printer also rep¬ 
resents a new standard for I/O 
performance with optional 
Network Printer Interface cards 
for either Ethernet or Tbken Ring. 

The LaserJet IHSi is specifically 
designed for shared-use environ¬ 
ments. Its high-volume paper 
handling features include two 
500-sheet input trays and a 
monthly duty cycle of 50,000 
pages. HP offers software- 
selectable language switching 


between PCL5 and optional 
Adobe’ PostScript! For added 
versatility, your options include 





Adobe and PostScript are registered trademarks of Adobe Systems Inc. in tf»e U.S. and other countries. 































And some days you need 
the new!7ppm LaserJet IHSl 



an envelope feeder and two- 
sided printing. 

Beyond speed and efficiency, 
the LaserJet IHSi delivers the 
sharpest 300 dpi print quality 
yet. In fact, HP’s revolutionary 
combination of Resolution 
Enhancement technology and 
new microfine toner challenges 
the print quality of many 600 
dpi printers. 

The price of the new LaserJet 
IUSi, just $6,495,* is as impressive 


as the work load it handles. If 
you’re ready to pick up the pace, 
call 1-800-752-0900, Ext. 2067 
for more information on the 
fastest LaserJet printer and the 
name of your nearest authorized 
HP dealer. 

Whp% HEWLETT 
mi'nM PACKARD 


♦Suggested U.S. list price. C? 1991 Hewlett Packard Company PE12101 
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A PC and 1-2-3 
in the Palm of 
Your Hand 

DAVID ANDREWS AND ANDREW REINHARDT 



Hewlett-Packard 
and Lotus make 
palmtop computing 
more meaningful 


Although notebook computers are becoming 
commonplace, you can still create quite a stir 
when you use one on an airplane. But pull out 
the new Hewlett-Packard 95LX, and you prob¬ 
ably won’t get any reaction at all. That’s be¬ 
cause at first glance, the 95LX looks more like 
an overweight checkbook than a PC. Its di¬ 
minutive size belies its true nature: The 95LX 
is a complete DOS computer based on an 8088-class processor. 

Like an electronic organizer (e.g., the Sharp Wizard), the 95LX includes a 
suite of personal productivity applications designed to replace the traditional 
Day-Timer Planner. It also doubles as an HP financial calculator. But what really 
sets the 95LX apart is that it comes standard with Lotus 1-2-3 release 2.2 built 


into its ROM. Including the software, 
512K bytes of RAM, DOS 3.22 in ROM, 
an industry-standard solid-state mem¬ 
ory-card slot, and some remarkable com¬ 
munications options, the whole pocket- 
size package sells for a suggested retail 
price of less than $700. 

When combined with the tiny Touch- 
base WorldPort modem and the Kodak 
Diconix printer, which HP will remarket 
to 95LX customers, this new palmtop 
may once again alter people’s definition 
of the portable office. The 95LX could 
become a must-have item for mobile ex¬ 
ecutives or people who crave the latest 
electronic gadget. 

A Micro Micro 

HP and Lotus jointly developed the 
95LX in close consultation with Intel, 
Microsoft, and Phoenix Technologies. 
The tiny, shall we say, “toeprint” of the 
machine is due to a remarkable feat of 
miniaturization by Intel: a PC-compat¬ 
ible motherboard measuring only 2 x h by 
3V4 inches—not much larger than a credit 
card—with performance about 2 x h times 
that of an IBM XT, according to HP. 

The HP palmtop not only fits in your 
pocket, it’s also small enough to get lost 
in your briefcase. It weighs a mere 11 
ounces and measures 6 % inches wide, 3% 
inches deep, and 1 inch high. This is a 
little more than half the size of the 
1-pound Poqet PC. 

Along with the small size come some 
trade-offs. The 95LX has a 16-line by 
40-character, nonbacklit supertwist 
LCD screen, so it shows only a few col¬ 
umns of a typical spreadsheet. However, 
we found the display highly readable in a 
variety of lighting conditions. The com¬ 
pany says that it achieved this readability 
by driving the display at 12 volts, instead 
of the usual 5 V. The other and more se¬ 
rious drawback is the keyboard. Even 
though it uses a standard QWERTY lay¬ 
out and includes function keys and a 
numeric keypad, it is too small for seri¬ 
ous typing. 

The 95LX runs on two AA batteries or 
an AC adapter. HP says that a pair of bat¬ 
teries will power the machine for two 
months, but we weren’t able to test this 
claim. To prolong battery life, the system 
relies on power-saving tricks that are 
used in HP calculators: The processor 
rests between keystrokes, and after 5 
minutes of nonuse, the system shuts 
down. When reactivated, the 95LX re- 
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"The ServerJet is the smoothest and most practical 
way I know to share a LaserJet w Frank J. Derfier, Editor 

PC Magazine, 1/15/91 


Here's how you and your co¬ 
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 

It'S Called 5lmplAN ServerJet. 

Simply plug the ServerJet into the 
'Optional I/O’ slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whooosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 

No more wandering down the hall 
with floppy in hand. 

Or borrowing someone eise’s 
LaserJet. 

Or wasting time waiting to print. 


The ServerJet is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 

To order your ServerJet or for more 
information call asp at: 

800 - 445-6190 


ASP COMPUTER PRODUCTS, INC. 

1026 W. Maude Avenue* Suite 305 

Sunnyvale* California 94086 

Phone: 408-746-2965 * Fax: 408-746-2803 


Simpl.AN dt ServerJcl Hre Trudcmaris of ASP Compulcr Products, Inc. / UP LaserJet is a registered trademark of Hewlett-Packard Cd- 


turns to the state it was in when it left off. 
A commonly available (CR2025) lithium 
backup battery on the underside of the 
95 LX keeps your RAM alive when you 
change the A A batteries. 

Canned Applications 

The 95LX comes with seven built-in ap¬ 
plications: 1-2-3, an appointment book, 
a telephone book, a memo pad, a file 
manager, a communications program, 
and HP Calc, an advanced financial cal¬ 
culator. On-iine help is available with the 
FI key. The programs share a similar 
Lotus-like user interface, including the 
common use of “soft" function keys and 
the ability to share keyboard macros. 
They also support cutting and pasting of 
data from one program to another, which 

C^ne of the most 
convenient aspects 
of the 95LX is 
that all the built-in 
applications 
are always open. 


is especially useful for transferring data 
between t-2-3 and the calculator’s back- 
solving HP Solve utility. 

One of the most convenient aspects of 
the 95LX is that all the built-in applica¬ 
tions are always open, so you can instant¬ 
ly access them by pressing one of seven 
buttons labeled with icons near the top of 
the keyboard. When you switch from one 
application to another, or when you turn 
off the 95 LX, you always return to exact¬ 
ly where you left off. 

DOS applications on solid-state cards 
or downloaded from another PC can be 
run from the DOS prompt. The 95LX in¬ 
cludes one slot for memory cards that 
comply with the PC Memory Card Inter¬ 
national Association standard, and HP 
has lined up several third-party vendors 
to deliver software cards for the system. 

continued 


Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and HID 


Circle 39 on Inquiry Cord. 
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These cards include Meca Software's 
Managing Your Money, Houghton-Mif- 
flin's dictionary and thesaurus. Contact 
Software International's Act! contact 
management package, and Global ink's 
phrase-translation packages. 

An open application programming in¬ 
terface will let developers customize 
their DOS applications for the 95LX by 
adding support for the desktop manager, 
clipboard, or soft keys. HP says that even 
without writing to the API, standard 
DOS programs won’t lose any function¬ 
ality running on the 95LX, except that 
their interfaces will shrink to 40 
columns. 

By putting DOS, 1-2-3, and all the ap¬ 
plications in ROM, HP has freed up most 
of the 95LX's standard 512K bytes of 
RAM for data files. A setup utility lets 
you allocate available memory between 
the C drive RAM disk and space needed 
by the operating system to run programs 
that reside in ROM; for our evaluation, 
HP recommended setting aside about 
126K bytes of RAM for the system. 

Linking 

Because it has no floppy disk drive {and 
since few applications now exist on mem¬ 
ory cards), the primary means to get data 
in and out of the 95LX is via one of two 
interfaces available with the system. The 
most familiar is a small bidirectional 
serial cable that is supplied, along with 
software for the host PC, in an optional 
HP connectivity pack. 

The connectivity pack is a complete 
copy of the organizer applications in¬ 
cluded with the 95LX. Once loaded on 
the host PC, the applications can be run 
just as they are on the palmtop, which 
means that you can keep the same memos 
or telephone log on your desktop ma¬ 
chine as you do on your 95LX, 

Updating the files is easy: you just 
connect the machines, select the commu¬ 
nications application on both, and then 
transfer or share files—at 57,600 bps— 
using a split-window interface. For mo¬ 
dem users, the 95LX includes built-in 
terminal emulations and a variety of 
transmission protocols. 

The other interface option is a two- 
way infrared connection, a technology 
borrowed from earlier HP calculators. 
With the infrared link, two properly 
aligned 95LXes within 8 inches of each 
other can transfer files at 2400 bps 
without using cables. The infrared link 


also works with the HP 48SX calculator, 
HP says that it is exploring other uses for 
infrared technology, such as a print link 
that would let you beam files to a printer 
for hard-copy output. 

Later this year, HP expects to intro¬ 
duce a third interface option for the 
95LX, an RF module being developed by 
Motorola that uses the company's alpha¬ 
numeric paging technology. 

Alas, the Keyboard 

It seems there's always a catch, and in 
the case of the 95LX, it's the keyboard. 
When we first looked at the palmtop, we 
joked that nobody would use it to write 
the Great American novel. Unfortunate¬ 
ly, after using the system for a while we 
have to revise our assessment: Even the 
Great American short story would be dif¬ 
ficult to pull off. 

The problem is twofold: First, the key¬ 
board is simply too small for touch typ¬ 
ing, and the layout is just strange enough 
that two-finger typing seems to involve 
more hunting than pecking. Second, the 
keys aren't really keys, but rather calcu¬ 
lator-type buttons. For entering meetings 
into a calendar, the buttons are fine, but 
using them to write more than a few sen¬ 
tences is tedious. 

HP readily acknowledges this problem 
and makes a point to characterize the 
95LX not as a replacement for a PC but 
as an adjunct. The literature suggests 
that appropriate textual applications 
would include reading E-mail, proof¬ 
reading documents, or composing short 
memos. And if you need to do number 
crunching, the 95LX, unlike the Poqet 
PC, has the advantage of a numeric key¬ 
pad. In a nutshell, if you use a mobile 
computer for writing long memos, the 
95LX may not meet your needs, but if 
you want a souped-up organizer and cal¬ 
culator, you're in luck. 

Impressions 

The 95LX invites comparison with the 
Poqet PC and, to some extent, with the 
Atari Portfolio. The differences are 
worth exploring. If you're looking for a 
full-time laptop, the Poqet may be a 
more realistic option than the 95LX, be¬ 
cause its display is 80 characters wide 
and its keyboard is much bigger—large 
enough for entering text. On the other 
hand, the Poqet requires not only larger 
pockets but also deeper ones: Even with 
its price reduced from the original $2345 


to the current $1450, it costs twice as 
much as the 95LX, and it doesn't include 
Lotus 1-2-3. 

The Portfolio costs only $300 and is 
comparable in size to the 95LX, but it's 
much less capable. The display shows 
only eight lines of 40-column text, and 
the standard RAM configuration is only 
128K bytes—not enough to run 1-2-3 or 
much of any thing else these days, 

HP's 95LX is an engineering triumph, 
incorporating amazing advances in min¬ 
iaturization and connectivity. Coming 
from HP, the 95LX is unlikely to have 
the bugs that have afflicted some other 
palmtops, and even the prototype units 
felt solid and durable. 

Of course, there are weak points. We 
were a bit disappointed by the built-in or¬ 
ganizer applications, which didn't seem 
very intuitive to use, especially when 
compared to some of their desktop cous¬ 
ins. Ideally, the 95LX could be a bit flat¬ 
ter, and we might have been willing to 
accept a slightly larger footprint in ex¬ 
change for a bigger screen and a less 
challenging keyboard. But these seem 
like minor points compared to our over¬ 
all positive impression. 

It's simply amazing to be able to pul 
all your appointments, telephone num¬ 
bers, and other necessary information 
into your shirt pocket, inside a machine 
almost one-hundredth the size of an IBM 
PC that can run the same software as that 
PC. If you've ever wanted to unobtru¬ 
sively run a spreadsheet model while fly¬ 
ing on an airplane, your moment has fi¬ 
nally arrived. ■ 


David Andrews is BYTE’s associate news 
editor for What *s New and Andrew Rein¬ 
hardt is a BYTE news editor in New York. 
You can reach them on BIX as "dave. - 
news"and “areinhardt, " respectively. 


THE FACTS 


HP95LX 

$699; connectivity pack, $99.95; 
I28K-byte RAM card, $199.95; 
512K-byte RAM card, $399.95 

Hewlett-Packard Co. 

1000 Northeast Circle Blvd. 
Corvalis, OR 97330 
(503) 757-2000 
fax: (503) 750-4689 
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"...when the full 16 stations included 
in the test were active. The Tangent 
Multi-Server 433e was still the fastest..." 

[WEEK _ rcmvm 


Tangent Server Maintains Performance Lead 
As LAN Size Increases 
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"A consistently strong performer across 
all tests, the Tangent model 433e stands 

out in this group." PC Magazine April Id, 1991 


r 
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PC Magazine, April id,1991 


TANGENT COMPUTER INC. 


Tangent Model 433e 


EDITORS" 

CHOICE 


by Bill O'Brien 


April 16 r 1991 
Tangent 433e 


Tangent Computer's foray into the 
realm of the EISA bus is represented 
by an investment-quality machine. 


"The big winner is the Tangent..." 

BYTE, October, 1990 
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Priced from $5,995 


When the editors got through writing about Tangent 80486 
systems, they didn't leave us a lot to say. Except price. First, 
compare performance. Then compare price. What you'll see 
is that Tangent is the price-to-perfoimance leader in 486 
systems, with a range of models designed to fit any need. 


Tangent Multi-Server 433ms 

Capable of replacing 5 to 10 conventional servers. 

• Intel 486-33 MHz EISA 

• Up to 64 MB RAM 

• SCSI Drive Arrays Up to 12 GB 

• Continuous l-3ms Average Access 

• Up to 4 Ethernet Ports or 96 Serial Ports 

• UNIX or NOVELL Configurations Priced from $ 14,900 

Tangent 433e/425e 

Our high-end, award vrinning engineering workstation. 

■ Intel 486-33 or-25 MHz EISA 

• 200 MB to 2.4 GB of Disk Storage 

• EISA Caching 32 Bit Disk Controller 

• Non-interlaced SupeiVGA Monitor 

Tangent 4331/ 425! 

A 486 at a 386 price, 

• Intel 486-33 or *25 MHz ISA 

• 105 MB Up to 2.4 GB of Disk Storage 

• Choice of IDE, ESDI or SCSI 

• Non-interlaced SuperVGA Monitor 

486 your way* Teh us your applications and operating environment 
and we'll configure a system to meet youi needs 100%. Then we'll build, 
test and ship your system. Pronto. 

We J re here when yon need US. Our sales and support engineers are 
as near as your telephone. *. 

Tangent is your first call for affordable high performance. 

Call toil free: 1-800-223-6677 


Priced from $3,695 


"All pricing subject to change without notice. ©1991 Tangent Computer, 
Tangent is a registered trademark of Tangent Computer, Inc, 486 is a 
registered trademark of Intel Corporation. Other product names may be the 
trademarks or registered trademarks of their respective companies. 


TANGENT 


197 Airport Blvd., Burlingame, CA 94010 
Phone: 415/342-9388 FAX: 415/342-9380 
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Apple Introduces 
Low-Cost Laser 
Quality with Style 

OWEN LINDERHOLM 



Apple's low-cost 
printing solutions 
to complement 
its new inexpensive 
systems 


When Apple introduced its new systems last 
year, it immediately increased its sales and an¬ 
swered critics who had been claiming that 
Apple computers were too expensive. Never¬ 
theless, Apple neglected to provide a solution 
in one important area; printing. Until now, the 
Apple printer lineup has consisted of a range of 
laser printers, from the Personal LaserWriter 
SC to the LaserWriter IINTX, as well as the 
Image Writer II dot-matrix printer. Third parties have taken the opportunity to 
fill in the gaps with cheaper laser and ink-jet printers. However, Apple has now 
come out with two low-cost printing solutions to complement its new inexpensive 
systems. 

The Personal LaserWriter LS is a carefully designed printer that's based on 
QuickDraw rather than PostScript. It's almost identical to the Personal Laser¬ 
Writer SC in capability, but it costs considerably less. 

The Style Writer is more unusual. It's an ink-jet printer that’s based on the 
Canon Bubble-Jet, but it’s been completely redesigned by Apple, It has a resolu¬ 
tion of 360 dots per inch and is also a QuickDraw-based printer. 

Both printers work with TrueType, the new font-sea ling technology being de¬ 
veloped by Microsoft. These two printers are the first ones available that work 
with TrueType, and Apple is including TrueType system software with the 
printers, as well as the basic 13 Apple system fonts. 


Personal LaserWriter LS 

The Personal LaserWriter LS is based on 
the Canon LBP-LX engine. Tt has a serial 
connector and the usual Personal Laser¬ 
Writer paper handling with a 50-sheet 
paper feeder. It is 8 inches tall, 15 inches 
wide, and 18^ inches deep; it weighs 31 
pounds. The design is similar to that of 
the Personal LaserWriter SC, except that 
it's smaller and has a different paper 
path. 

The printer is controlled by a custom 
application-specific integrated circuit 
(ASIC), which decompresses data re¬ 
ceived from the system. It also includes 
an additional oscillator that's used to ex¬ 
ternally clock the Mac's serial port at a 
higher rate to transfer data to the printer 
at a higher rate. The serial port usually 
transfers data at up to 57,000 bps. Apple 
says that Macs can pass data to the LS at 
up to 900,000 bps. 

This printer uses only 512K bytes of 
RAM, one of the ways Apple has been 
able to keep the price down. Neverthe¬ 
less, it is still able to print a full page of 
text and graphics, because the data is 
compressed by the printer driver in the 
Mac and then decompressed in strips by 
the custom ASIC in the printer, so that 
the 512K bytes can hold the compressed 
form and the uncompressed strip at the 
same time. In addition, the memory is 
managed so that the next page can be sent 
to the printer and stored while the first is 
still printing as enough memory space is 
freed. Thus, the Personal LaserWriter 
LS is faster than the Personal Laser¬ 
Writer SC. 

The Personal LaserWriter LS also 
comes with a printer driver that spools 
printing to the hard disk and then prints 
the document in the background. This 
lets Mac users get back to work more 
quickly than they otherwise would. 

The one major failing of this printer 
is that it's a QuickDraw printer. This 
means that Encapsulated PostScript 
(EPS) files don't print properly; instead, 
a coarser bit-map version is printed. 
However, the addition of TrueType fonts 
into the system software for this printer 
means that it is capable of printing high- 
quality fonts at any point size. 

The Personal LaserWriter LS is now 
Apple's least expensive laser printer. It 
essentially replaces the Personal Laser¬ 
Writer SC, with which it compares favor¬ 
ably. It's mostly intended as a single-user 
laser printer, for someone who needs the 
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PC Graphics for Everyone! 


Amazing special effects 

* envelope (warp) text and graphics 

* simulate 3D with perspective function 

* extrude to give depth to text/graphics 

* blend between shapes and/or colors 

Incredible type control 

* over 150 fully scalable outline fonts 

* see exact fonts on-screen 

* paragraph and multi-column text 

* import ASCII text files 

* fit text to a curve 

* create your own fonts or symbols 

Superb value 

* over 4000 symbols and clipart images 

* dotted and dashed line styles 

* over 80 arrowheads 

* dozens of vector and bitmap patterns 

* free Pantone* license 

* 24 bit color supported 

* 31 import/export filters 

* CorelTRACE - batch autotrace utility 

* MOSAIC - visual file manager 

* WFNBOSS - typeface converter 


Cali cusfmwr senile 01 728-8200 for information and a free demo disk 

L * Pun tone, Inc. \ check -standard trademark tor color reproduadan und rcprirdtiLlicOT itmieriak. 
\ Requires MS-WINDOWS 3.0 


CorelDRAW/ 
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NEWS 


mLnSERNET' 


PRINTER SHARING 
AT IT'S BEST! 

BEST FEATURES, 
BEST PRICES. 

You don't need a LAN co network your 
printers! LASERNET's printer sharing family 
provides all the features you need for any 
requirement* at the price yon want to pay. 



FOR BASIC APPLICATIONS 


WT1 lias low-cost, serial or parallel, 
non-bufFered models* for low printer-sharing 
demand environments. Share from four to six 
PG; perfect for the small office or school: 
PSU-41A/AP - 4 inputs; single output „ $149 
QwikShare* - 6 inputs; single output; spooling 
software cables andmtmectm included . . $195 



FOR GENERAL APPLICATIONS 
WTI has buffered, multiple output, serial/ 
parallel models for fast-access, high-volume 
printer sharing needs. User can select printer of 
choice directly from PC: 

QwikShare n - 6 inputs; 2 outputs; buffered 

from 256KB to 2MB. start at $295 

PSU-82C/SP - 8 inputs; 2 ouputs; plotter, 
CAD, high-level graphics capability; buffered 
from 25oKB to 2 MB.. start at $595 



FOR HIGH-LEVEL APPLICATIONS 
For twelve or more users requiring high¬ 
speed peripheral^ sharing and file transfer, WTI 
has Multi-Link", rhe ultimate serial/parallel 
peripheral-sharing device. Expandable through 
dedicated high-speed link, up to 384 any-to-any, 
user selectable ports, over 4*000 feet. Perform 
printer/plotter sharing* modem pooling, 

PC-to-PC communication and more; 
Multi-link - 1 2 any-to-any ports; baud 
rates to 115K; buffered from 256K 
to 4 MB.*.,... start at $795 

All products made in USA, backed by a 
3-year limited warranty with service anti 
technical support. 

To order* or for More Information* 

Call Toll-Free 

1-800-854-7226 

FAX 714-583-9514 


n n n H— 1 a westem ™ 

\ u u 11 10 telematic inc. 

5 sterling* irvine* ca 92718 


"Visa, MC Accepted Same Day Shipping 


FIRST IMPRESSIONS 


convenience, quality, and speed of a 
laser printer but hasn’t much money. 

StyieWriter 

The most immediately striking feature of 
the StyieWriter is the way it looks. On its 
own, without the accompanying sheet 
feeder* it looks like an elongated, invert¬ 
ed T, Tn this form, it can print manually 
fed single sheets. The printer also has a 
clean, straight-through paper path, 
which makes it ideal for printing enve¬ 
lopes, However, it does come with an 
automatic sheet feeder that holds 50 
sheets. This clips directly to the back of 
the printer. 

Another striking feature of this print¬ 
er is that it’s almost silent in operation. 
The print quality is incredibly good at 
360 dpi. Not surprisingly, the Style- 
Writer produces output similar to that of 
the Bubble-let. The ink used is formulat¬ 
ed to dry quickly. Thus, by the time a 
page drops into the paper holder, it’s dry. 
The trade-off for fast drying is that the 
ink is water-soluble and will smear if 
water is spilled onto a page. Each ink 
cartridge prints about 500 pages. 

The StyieWriter is considerably slower 
than a laser printer. It prints a page in ap¬ 
proximately 2 minutes in its letter-qual¬ 
ity mode. It has a draft-quality mode of 
180 dpi, which lets it print one page per 
minute. It also receives compressed data 
from the computer. However, the Style- 
Writer doesn’t have as much built-in in¬ 
telligence as the Personal LaserWriter 
LS. Therefore, it receives one strip of 
data from the computer at a time, decom¬ 
pressing and printing it before receiving 
the next strip. The printer works faster 
when attached to faster Macs, because 
they’re able to compress the data and 
send it faster. 

The StyieWriter is also a QuickDraw 
printer and has trouble printing EPS im¬ 
ages. However, the 360-dpi resolution 
happens to be exactly five times that of a 
standard 72-dpi screen-based bit map, so 
these images look somewhat better than 
on a laser printer. Also, since it prints at 
360 dpi, it’s able to produce high-quality 
gray-scale images, in some cases notice¬ 
ably better than a 300-dpi laser printer. 

The StyieWriter comes with TrueType 
and produces excel lent-quality text. I 
tried it with a wide variety of fonts, in¬ 
cluding a full kanji TrueType font, and 
got legible output in sizes from 4 points 
to over 100 points. 


The StyieWriter is a high-quality 
printer that does, however, operate slow¬ 
ly. It is intended to be a low-cost alterna¬ 
tive to a laser printer that is still able to 
print with good quality. The addition of 
TrueType fonts makes it an excellent 
printer for high-quality document print¬ 
ing where single- or low-copy volumes 
are required. It isn’t suitable for printing 
large batches of documents . Its main im¬ 
portance is that it lets the Apple family 
have a convenient laser-quality printer 
for a low price. In some ways, it’s in¬ 
tended to replace the ImageWriter II, 
since it costs the same but has far superi¬ 
or quality and somewhat superior speed. 
However* the ImageWriter II still has 
some niches left, notably in priming 
multiple-copy forms. 

With these two printers, Apple finally 
moves into the low-cost arena. Their de¬ 
sign shows some of the excellent techni¬ 
cal expertise available from Apple at its 
best, Apple has done a good job of taking 
these printer designs and pushing their 
performance as far as possible. The Per¬ 
sonal LaserWriter LS is a worthy con¬ 
tender for the crown of best inexpensive 
laser printer; the StyieWriter sets new 
standards for ink-jet printing. The street 
cost of a Mac Classic with a hard disk 
drive and the StyieWriter will be $1600 
to $1700, which makes the combination 
an extremely competitive one when 
stacked up against less well integrated 
solutions based on the IBM PC. m 


Owen Underholm is a BYTE senior news 
editor . You can reach him on BIX as 
"oweni " 


THE FACTS 


Personal LaserWriter LS 

$1299 

(includes driver software, 
TrueType fonts* and System 6.0,7 
required to run it) 

StyieWriter 

$599 (includes driver software, 
TrueType fonts, and 
System 6.0.7) 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Orel* 1165 on inquiry Card. 
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Dolch Computer Systems 372 Turquoise Street * Milpitas, CA 95035 • Td: 408-957-6575 * Fax' 408-263-6305 


“My Dolch 486 
is awesome.. 


“Hey, I now own the perfect 
portable rliat lets me get my work 
done anywhere. Not just a few files., 
.everything I had on my desktop!* 
“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
it's 200MB HIX I still had plenty of 
room left and it screamed through 
everything at 11 MIFSr 

“My Dolch P.A.C. is setting new 
^rules’. It's portable, fast and I still can 
add 4 full-size internal expansion 
cards . Wow! 17 

“You have to see the brilliant display 
— I mean really see it, TFT is the latest 
color technology^ that’s fully VGA 
compatible.” 

“ Hey! Don 1 1 take my word 
for it. Experts like PC 

Magazine judged my Dolch 
P.A.C to".. . outclass all 
other portables 1 and picked 
Dolch three years in a row as 
Editors 1 Choice!” 


Dolch. 

ROAD-POWER FOR THE BEST OF US 


“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine. . . clearly the best PC you 
can buy today y and it happens to have 
a handle . Get a lot more work done 
—where and when you want.” 

Why Wait?. *. Call today. 
(800)538-7506 US; (800) 233-2077 CA 
In Canada call Laptech 1-800-561-4527 


MAGAZINE 


EDtTOftS' 


CHOICE 


1989 


T¥ 286, 386SX 386DX,, and 486 are registered trademarks ufhiret Corporation 
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POPULAR PRAISE FOR 
THE PORTABLE DESKTOP 


This new generation 
PC is remarkable for the 
performance and practi¬ 
cality it provides. Carry 
it from the office , to 
home ; to multi-site 
locations so all your 
programs and files travel 
conveniently with you. 

Customers and critics 
alike are praising the 
Brick for its portability, 
elegant design, whisper 
quiet operation and 
screamingly fast power. 
This diminutive PC with 
the unforgettable name is 
designed for the way 
you always wanted to 
do computing. 

Here's a sampling 
from recent articles on 
the Brick . 



“Every once in a while a PC 
product comes along in 
which the performance, 
design and concept are so 
uncommon that a little 
voice inside you says you 
really want to have one." 

Jon Pepper ; 

PC Sources, tt/90 


"Overall the Brick repre¬ 
sents a clever counter to 
conventional notebook 
designs. It solves the 
fundamental problem of 
two-location computing. 

You get to keep your home 
and away files in sync 
because they are the same." 


Tracy Licklider 



"Engineered with the way 
people actually work in 
mind. It answers the 
question of how to trans¬ 
port an entire environment 
to and from several work 
sites, something no other 
product handles elegantly." 

PC/Com put mg, 12/90 


BCS UPDATE, 7/90 

“Ergo's Brick maintains the 
functionality of a desktop 
PC within a small form- 
factor...the Brick is a real 
performer, consistently 
outperforming both 
Compaq’s and IBM's 16 MHz 
SXs on PC Labs computer 
benchmark tests." 

Matt Ross . 

PC Magazine, 9/25/90 


“The Ergo Brick—that 
delightfully small, full- 
featured 386SX™ machine. 
It's almost silent, it T s fast... 
a great personal computer 
in every other respect too.” 

Bill Machrone, 

PC Magazine, 1/15/91 

“The Brick is the first real 
innovation in DOS based 
computers in a long, long 
time.” 

Computer Shopper, 

1/91 

“The philosophy behind the 
Brick is so obvious that Fm 
surprised that no one has 
thought of it before...you 
can keep a monitor and a 
keyboard at each work 
location, carrying only the 
computer guts (and your 
own data) between loca¬ 
tions., .in a world of boring 
and utilitarian PCs, the 
Brick stands out for both its 
elegance and its technologi¬ 
cal sophistication." 

Stan Miastkowski, 

BYTE, 6/90 

THE 

BRICK 
















INCLUDES 


$ 2,495 


A 16 MHz Intel 386SX 
A 4 MB RAM (exp to 8 MB) 

A 44 MB 28ms hard disk 
A 2,400 bps modem 
a 1024 x 768 VGA adapter 
with 1 MB video RAM 
A 3.5'' floppy/1.44 MB 
A 16-bit hall card exp, slot 
▲ DOS 3.3 or 401 
A 1 year warranty 
A 30 day money back guarantee 
A Freight Prepaid 
Plus Your Choice of: 

A Windows 3,0 with 
Adobe ATM, Mouse 

or: 

A DESQview/386 with QEMM 
Manifest, Tree86, Cache86 
A All software completely set up. 
Ready to go 


Options: 


A 

KM MB 24ms HD 

add $395 

A 

212 MB 16ms HD 

add 8995 

A 

20 MHz Brick 

add 8250 

A 

8 MB total RAM 

add $396 

A 

387SX Coprocessor 



16 MHz 

add $395 


20 MHz 

add $445 

A 

12" 640x480 mono 



VGA monitor & 101 



keyboard-beige 

add $218 

A 

14" 640x480 color 



VGA monitor & 101 



keyboard-beige 

add $464 

A 

Color coordinated VGA 


monitor & keyboard, 


as shown 

add $195 

A 

Docking Terminal 

add $349 


Hr-res video drivers are included for over 25 major applications 
including Windows 3.0, WordPerfect, Ventura, Autocad, tadkey, 
and Lotus. The Docking Terminal ($349) permits instant hook¬ 
up of all cables and adds another 16-bit 3/4 length slot. 


“An ideal 
system for 
those who split 
their working 
time between 
home and 
office**.The 
stylish “black 
granite" and beige cases 
look as if they came straight 
from the pages of a Sharper 
Image catalog " 

PC Week, 9/24/90 


“*..everyone who sees it 
fails in love with it.,* 
Recommended." 

Jerry Pournelle, 

BYTE, 1/91 


Henry Fersko-Weiss ; 

PC Magazine, 3/91 

“Only slightly larger 
and heavier than a 
college dictionary, the 
Brick is a faux-granite- 
finished portable CPU that 
explores the middle ground 
between desktop PCs and 
portable computers," 

Fred Paul 

PC/Computing, 

8/90 


One intercontinental Way 
Peabody MA 01960 

TEL: (508) 535-7510 
FAX; (508) 535-7512 


“The 
Brick is a 
simple idea that is beauti¬ 
fully executed, resulting in a 
machine whose time has 
clearly come. You get the 
convenience of a laptop 
with the uncompromising 
performance of 
a desktop," 


Jon Pepper ; 

PC Sources, 

11/90 


“The Brick is first 
class all the way* Its 
appearance and feel 
suggest even higher 
quality than that of 
the Toshiba and 
Compaq... This system 
provides an amazing 
amount of features and 
support for the price." 


Peter Varhol, 

Personal Workstation 

11/90 


“Using the Brick is a 
pleasure. In fact, several 
things about the Brick are 
terrific. By any standard 
it's a well equipped and 
competitively priced 386SX 
desktop; when you add the 
appeal of its diminutive 
size, it becomes adorable." 

Eric Grevstad, 

Portable Office, 12/90 


“The beauty of this 
arrangement is that 
you never have to 
worry about the 
consistency of your 
data files*,, you just 
take it all with you," 
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Zenith 486/TIGA Combo Packs Plentiful Processing Power 


W ith many of today's 
newest i486-based 
computer systems being built 
and marketed as network file 
servers, it's easy to feel left out 
if you're an individual user 
who needs cutting-edge pro¬ 
cessing power for heavy-duty 
number crunching or serious 
graphics work. With the Z- 
486/25E from Zenith Data 
Systems (ZDS) on your desk, 
you won't feel left out. 

The high-end Model 170 
that I tested can only be char¬ 
acterized as a serious worksta¬ 
tion for serious work indeed. 
As its name implies, the Z- 
486/25Eisbasedona25-MHz 
i486. The E stands for EISA, 
and three open EISA slots are 
ready and waiting for future 
expansion. 

The Model 170 has a 170- 
megabyte Intelligent Drive 
Electronics (IDE) hard disk 
drive. Matching the speed of 
the system, the drive sported a 
fleet 19.7-millisecond access 
time running the BYTE disk 
benchmarks. 

But the speed and power 
don't stop there; the Model 
170 also has a Texas Instru¬ 
ments Graphics Architecture 
(TIGA) video board that is 
based on TI's potent 60-MHz 
34010 graphics processor. To 
say that it makes a difference 
in graphics speed is an under¬ 
statement. The 34010 takes all 
the graphics processing away 
from the system CPU, result¬ 
ing in BYTE video bench¬ 
marks that were 5 l A times 
faster than a comparable VGA- 
based system. 

More and more common ap- 
plications are supporting the 
TIGA standard, and TIGA- 
product manufacturers are 
also supplying drivers for 
other applications. ZDS sup¬ 
plies several drivers with the 
Z-486/25E, including a high- 
resolution driver for Microsoft 
Windows 3.0. Couple it with 
ZDS's new ZCM-1650 16- 
inch high-resolution monitor, 
and you end up with a Win¬ 


dows 3.0 desktop with a reso¬ 
lution of 1024 by 768 pixels. 
And because it's a noninter¬ 
laced image, it's rock-steady. 
Windows 3.0 is an entirely 
new and eminently useful tool 
when you couple this resolu¬ 
tion with the speed of the 
graphics board and the CPU 
power. There's virtually no 
waiting; things appear to hap¬ 
pen instantaneously. 

Plunking the humongous 
ZCM-1650 monitor on top of 
the system unit results in an in¬ 
terestingly incongruous juxta¬ 
position. The Z-486/25E's 
case is surprisingly small, 
with a paltry 14- by 15-inch 
footprint, and it's just 6 inches 


Z-486/25E 

with 170-MB hard disk 
drive and TIGA card, 
$9999; with 80-MB hard 
disk drive and VGA card, 
$8599 


high. I expected to find the 
case packed with equipment 
and cables, but it wasn't. The 
system unit has lots of free 
space on the inside. It's a tri¬ 
umph of careful design and 
mechanical engineering. The 
64-bit memory board (which 
uses a proprietary slot) can 
take up to 16 single in-line 
memory modules without 
cramping. If you use 4-MB 
SIMMs, you can have a desk¬ 
top PC with 64 MB of RAM— 
a true workstation. 

There's even room inside 
the case to slip in an extra hai f- 
height 514-inch floppy disk 
drive. The Z^86/25E comes 
standard with a 3^4-inch 1.44- 


Zenith Data Systems 
2150 East Lake Cook Rd. 
Buffalo Grove, IL 60089 
(800)553-0331 
(708) 808-5000 
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MB floppy diskdrive, and you 
can fill that extra space with a 
5 l 4-inch 1.2-MBdrive, an ad¬ 
ditional hard disk drive, or 
ZDS's pricey ($1299) 150- 
MB SCSI tape backup unit. 
The SCSI controller is already 
on the controller board, along 
with the floppy disk drive and 
IDE circuitry. There's even a 
SCSI socket on the rear of the 
computer's case for hooking 
up external SCSI devices 
(e,g., a CD-ROM drive). 

From all its features, it'snot 
difficult to see that the Z- 
486/25E is a system that's de¬ 
signed to not become quickly 
obsolete. That's especially 
true of the unit's EISA expan¬ 
sion capabilities. Neither of 
the two included boards takes 
advantage of EISA's bus-mas¬ 
tering capabilities and 33- 
MHz bandwidth. And you'll 
pay a hefty premium for hav¬ 
ing the “EISAbility.” 

Make no mistake: This is 
not a low-priced clone. The 
top-of-thedine Model 170 the 
I tested, complete with the 16- 
inch monitor, tips the price 
scales. It retails for $ 11,998, 

For smaller budgets, the 
Model 80 has an 80-MB hard 
disk drive and a VGA (instead 
of TIGA) board. At a retail 
price of $8599, it's still costly, 
and you 11 still need a monitor. 
(The TIGA board is available 
by itself for $899.) 

ZDS systems are superbly 
engineered and ruggedly built 
for full-time work on critical 
projects. And the finely tuned 
combination of components in 
the Model 170 results in a sys¬ 
tem that delivers every last 
ounce of performance. Obvi¬ 
ously, not everyone needs this 
type of system. It’s overkill for 
day-to-day, mundane word 
processing or telecommunica¬ 
tions applications. But it's all 
too easy to become accus¬ 
tomed to this system designed 
for the ultimate power user. I 
certainly wished that I had a 
real reason to keep it. 

—Stan Miastkowski 
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EEF 

ELEX ELECTRONIC FILING 


The ELEX Electronic Filing System 
(EEF) is a hardware/software sys¬ 
tem designed to reduce the fright¬ 
ening volumes of paperwork that 
burden businesses on a daily basis. 
As paper is eliminated, transactions 
are made in a fraction of the time 
required by traditional means, costly 
storage facilities are reduced, data 
security and integrity is enhanced, 
and work quality and quantity is 
increased. These factors all give 
companies and individuals the com¬ 
petitive advantage they need to ex¬ 
cel in the business environment of 
the 90's. 

Filing vs. Archiving 

Document image processing is a 
new technology which has just be¬ 
gun to evolve. The myriad of hard¬ 
ware devices on the market, and the 
lack of an industry standard proto¬ 
col for communicating between 
them, make the integration of an 
electronic filing system a formidable 
task. And without intelligent soft¬ 
ware to control all aspects of the 
storage, management, and retrieval 
of documents, the filing system will 
be nothing more than a micro-fiche 
machine in disguise. 

With these considerations in mind, 
EEF was designed as a turn-key so¬ 
lution which relieves the clients of 
all the intricacies involved in inte¬ 
grating a truly functional electronic 
filing system. Yet its flexible design 
allows continuous and smooth up¬ 
grade as the users needs grow and 
change. 

Open Architecture 

EEF is designed as a totally open 
architecture system. Rather than 
being a closed package, EEF is com¬ 
posed of individual building blocks 
defined by their area of electronic 


filing functionality. These blocks are 
not bound to specific hardware/ 
software limitations. As such, they 
can be combined in a variety of 
forms on each of the following op¬ 
erating platforms, to achieve opti¬ 
mal satisfaction of an application's 
specific demands: 

• A single user workstation under 
the DOS or the OS/2 operating 
system. 

• A local area network - Novell 
NetWare 286 and higher or any 
DOS 3.1 compatible network. 

• A host computer under the 
UNIX, VAX/VMS or IBM AS/ 
400 system with a PC connection. 

Input 

Scanner, Fax, Word Processing, 
Host Computer, Etc. 


Processing 

Document Manager, Retrieval 
Engine, Hyper-Media, Database 
Application Generator, Turn-key 
Solution. 


Output 

Printer, Plotter, High Res. Display, 
Fax, Host Computer 


EEF Applications 

The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, 
and to name a few: 

Management Systems 

Any application which requires 
original documents and forms (e.g. 
verification of signatures and L/C 
in the banking area). 

Scientific and Engineering Data 

Any application in these fields 
that requires maps, charts, logs. 


sketches, etc. 

Medical Uses 

The kind of visual information 
which is so essential for medical ap¬ 
plications is handled by EEF in a 
natural, straightforward manner. 
Arf Catalogs 

Making multi/media presentations 
of art works, for example at auc¬ 
tions, can provide an exciting new 
display method. 

Real Estate / Travel Agency 

EEF can be used to take the custom¬ 
ers on an on-site electronic tour 
without ever leaving the office, thus 
shortening the process of selection. 

EEF Pilot System 

For prospective clients wishing to 
enter the field, we have prepared a 
pilot system, enclosing in one pack¬ 
age the full range of functions nec¬ 
essary for electronic filing. The sys¬ 
tem components are: 

Hardware 

386 base micro-computer at 33MHz 
with 64K cache, 8 MB RAM, 1.2GB 
with access time of 0.8MS (disk cach¬ 
ing), proprietary scanner and printer 
interfaces, high resolution (1660 x 
1200) CRT display, laser printer 300 
dpi at 8 ppm, scanner 300 dpi with 
100 page feeder. 

Software 

The EEF software package, includ¬ 
ing the document manager, the 
retrieval engine, the hypermedia 
interface, and 20 hours of customi¬ 
zation services. 

Total cost for the pilot system is 
30,000 US$. 

For further details and literature, 
please contact: 


EUROPE: ELEX INFORMATION SYSTEMS SA 

65, Rue de Lausanne 1202 Geneva Switzerland Tel. + 41 22 738 11 88 Fax . + 41 22 73811 90 

USA: ELEX INFORMATION SYSTEMS INC. 

125-127 North 4th Street Philadelphia, PA 19106 USA Tel. + 1 215 627 7202 Fax. = 1 215 627 2342. 

Trademarks: DOS, OS/2, Microsoft Corp; NetWare, Novell, Inc.; UNIX, SCO Corp; AS/400, IBM Corp; VAX/VMS, Digital Equip. Corp. 
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Borland Hopes 
to Make Forms Exciting 



THE FACTS 


O ne of the most mundane 
items in any office is a 
form. And few things are so 
tiresome as finding the right 
one, filling it out, and process¬ 
ing it. Software for dealing 
with forms is a big improve¬ 
ment—especially for forms 
processing. Now, Borland In¬ 
ternational has come out with 
a program that may make de¬ 
signing and filling out forms 
almost exciting. 

The new OhjectVision is a 
Windows program that goes 
beyond most forms packages. 
Being a Windows program, it 
naturally includes some good 
graphics capabilities. These 
let you create a large variety of 
forms, including a good rep¬ 
lica of an IRS 1040 tax form. 
Object Vision can also func¬ 
tion somewhat like a spread¬ 
sheet because each field in a 
form can contain a spread¬ 
sheet-compatible formula. 
And it includes a Paradox- 
compatible database manager, 
which means that you can ac¬ 
cess ObjectVision data by 
using Paradox or any of Bor¬ 
land's Paradox-compatible 
software. 

The most exciting aspect of 
ObjectVision is its ability to 
do visual programming. For 
each field in a form, you can 
create a graphical decision 
tree. Such a tree is much easier 
to design, debug, and main¬ 


tain than a standard spread¬ 
sheet formula. 

The best way to illustrate 
such a decision tree is with an 
example. Say you are con¬ 
structing an order form that 
will automatically determine 
the credit terms for an order. 
You can set up a credit terms 
field that will contain a deci¬ 
sion tree. The first branch 
point will be whether it's a 
new customer or not (ascer¬ 
tained by checking a new cus¬ 
tomer check box on the form). 
If the customer is new, the next 
branch point may be the cus¬ 
tomer's credit rating (ascer¬ 
tained from the credit rating 
field). If the credit rating is 
poor, the end result of that 
branch may be to set credit 
terms at 100 percent down 
(i.e., the customer has to pay 
in full up front). The other 
branches may set up different 
credit terms. One branch may 
even require the user to fill out 
an additional form. 

The process for creating de¬ 
cision trees takes some time to 
get used to, but, once mas¬ 
tered, this capability lets you 
create and modify trees with 
relative ease. Even an ex¬ 
tremely complex tree can be 
deciphered fairly easily. 

This new forms package is 
interesting, but it may have a 
slight problem with certain 
types of forms. For example, 


ObjectVision 

$495 

Borland International, Inc. 
1800 Green Hilts Rd. 


an order form, such as that 
used by a waiter, may have a 
table of blank fields that can be 
filled in with any of several 
item names, quantities, and 
prices. In ObjectVision, it is 
awkward to enter data in such 
a table because the program 
will lead the user to each of the 
many blank fields. 

ObjectVision has a list price 
of $495, But if Borland tradi¬ 
tion holds, and you already 
own other Borland products, 
you will probably receive an 
offer with a greatly reduced 


P.O.Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
fax: (408) 439-9344 


price. The program also in¬ 
cludes a run-time module that 
lets developers distribute run¬ 
time versions of their forms 
for free. 

Borland's forms program is 
a bold new variation on a mun¬ 
dane theme. Tests performed 
on an early version of the pro¬ 
gram suggest it is not only bold 
but successful. And if you're 
developing Windows applica¬ 
tions for in-house use, Object- 
Vision will probably be essen¬ 
tial as well. 

—Rich Malloy 
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Portable Printing: 

From the Practical to the Elegant 


W ith smaller and faster 
battery-powered sys¬ 
tems taking to the road, busy 
writers and executives have 
the need for a variety of porta¬ 
ble peripherals. I looked at 
two recently released portable 
printers and was not surprised 
to find that you get what you 
pay for. The laser-compatible 


Mannesmann Tally MT735 
300-dot-per-inch thermal 
page printer tops the high end, 
while the 24-pin dot-matrix 
Seikosha LT-20 is about one- 
third the price—but one-third 
the printer, as well. 

Mannesmann Tally is call¬ 
ing the MT735 the first porta¬ 
ble 300-dpi thermal page 


printer. But whether it's first 
or not, what is most impressive 
about this little printer is its 
speed, print quality, and por¬ 
tability—ail in one. 

The MT735 produces laser- 
quality text and graphics at up 
to 6 pages per minute at 300 by 
300 dpi. It weighs about 8 
pounds and measures 1 1 Vz by 


8^ by 2 l A inches. It comes 
with a built-in 80-page sheet 
feeder, a built-in 150-page- 
capacity rechargeable battery 
(and charger), and 1 megabyte 
of memory for full-page 
graphics. The printer can han¬ 
dle normal photocopier paper 
and transparencies. However, 
for high-quality graphics, 
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fere's a chance to buy our $ 99 Math Coprocessor 
it no risk whatsoever! It's fully guaranteed 
o at least double the math performance of your software. 


f you want to unlock the full power of your PC, pick up the phone and 
>rder an AMD 80C287 math coprocessor. Without it, your PC just isn’t 
ealiy complete. You see, our math coprocessor can dramatically 
ncrease the performance of 1-2-3? dBASE,® Excel, and hundreds of 
our other favorite business applications! It actually runs calculations 
m to ten times faster than your PC can without a math coprocessor 
(diich means your graphs will draw incredibly fast and your spreadsheets 
dll recalculate at truly blazing speeds. {And that’s Just for starters!) 



>on’t think you have to pay over $200 for a math coprocessor. Now you 
an get ours for just $99 when you order direct from AMD! The AMD 
I0C287 is fully compatible with your80286-based PC and the hundreds 
if commercially available software packages written for it. Our 
oprocessor is also compatible with the Intel NMOS 80287 

nstallation is a snap. 

’he AMD 80C2S7 plugs easily into a socket that’s already inside your 
10286-based PC. In fact, you can be up and running in just five 
ninutes. Simply plug the chip into the socket and watch the dazzling 
mprovement in performance! The AMD 80C287 comes with easy-to- 
Dliow installation instructions, a free utilities disk (which includes 
liagnostics and test software), and free color computer games. 

Advanced Micro Devices, Inc. H 

1020-11 Capital of Ifcxas Hwy N., Suite 400 
mstin r TX 78759-9797 

ulume or dealer inquiries welcome, 1-2-3 is a registered trademark of lotus Development Corporation, 
3ASE is a trademark of Ashton Tate Corporation, Intel is a registered trademark of Intel Corporation. 
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Outside of USA call (512) 345-1728 


Our Triple Guarantee 

Guarantee #1: If the AMD 80C2S7 doesn't do everything we promise] or 
if you are unsatisfied for any reason, return the product within 30 days of 
purchase and AMD will happily refund your money 
Guarantee #2; If your AML) 8QC287 Math Coprocessor ever fails to 
perform for any reason, AMD will replace ir free of cliarge f no questions 
asked. Limited to two lifetime replacements per person. 

Guarantee #3: AMD guarantees that I ihe AMD 800287 Is fully compatible 
with your 811286-based hardware and software . If you have any 
compatibility problems with the AMD 80C287 during the 
first year, return the product and we will gladly refund die 
purchase price. 


□ Yes. I want to double or triple the calculation speed of software running on my 
286-based PC. Send me an AMD 8(087 Math Coprocessor, risk free, for only $99 
plus lax, shipping and handling. I understand that I can return the AMD 80C287 for 
a full refund within the first 30 days if I am not completely satisfied. 


NAME_ 

ADDRESS 


CfTOTATE/ZIP 

Visa/MC#_ 

Type of PC_ 
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Mannesmann Tally suggests 
laser-quality paper. 

The four resident fonts in¬ 
clude Courier, Helvetica, 
Times Roman, and Math in 
various sizes. The printer also 
accepts downloaded fonts in 
Hewlett-Packard Series II La¬ 
serJet format. The MT735 can 
print in both portrait and land¬ 
scape modes, accepts up to 
legal-size paper, and emulates 
the HP Series II LaserJet, 
DeskJet, IBM Proprinter 
X24, and Epson LQ-850. A 
copy feature stores the last 
page printed in memory and 
lets you make multiple copies. 

Seikosha’s LT-20 is called a 
laptop printer because it has 
been designed to fit under 


180 dpi and prints at 10, 12, 
and 15 characters per inch. Its 
cut-sheet feeder handles up to 
letter-size paper. Unlike the 
MT735’s four standard emu¬ 
lations, the LT-20 emulates 
just the IBM Proprinter X24. 

These two printers do an 
admirable job printing basic 
text. The MT735 is far superi¬ 
or in printing graphics, both in 
speed and print quality (com¬ 
pare about 0.6 ppm on the LT- 
20 to the MT735’s 6 ppm). 
The LT-20 is priced for a sys¬ 
tem on the go, and it is, after 
all, essentially a dot-matrix 
printer housed in a unique 
package. Its sleek design 
makes it both attractive and 
useful, and it prints well 


your laptop. It’s also a cut- 
sheet printer and prints 100 
pages on a single nickel-cad¬ 
mium battery charge. It 
weighs about 5 pounds and 
measures 14Vi by 11V6 by 2 
inches. It comes with an AC 
adapter with optional 12- and 
24-volt adapters, so you can 
run it from a cigarette lighter. 

The LT-20 has one built-in 
font (Courier). You can add an 
optional font ROM with eight 
other fonts. In graphics reso¬ 
lution, the LT-20 does 360 by 


enough to compete with the 
Canon, Kodak, and Toshiba 
portables in the same price 
range. 

The MT735, on the other 
hand, would have to earn its 
keep by running as a full-time 
office printer as well as a print 
machine for the road. I found 
it sophisticated enough to suit 
my everyday printing needs, 
and its light weight and battery 
power only make it that much 
more appealing. 

—Anne Fischer Lent 


THE 
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MT735 

LT-20 

$1295 

$499 

Mannesmann Tally Corp. 

Seikosha America, Inc. 

8301 South 180th St. 

10 Industrial Ave. 

Kent, WA 98032 

Mahwah, NJ 07430 

(800) 843-1347 

(800) 338-2609 

(206) 251-5500 

(201)327-7227 

fax: (206) 251-5520 

fax: (201)818-9075 

Circle 1168 on Inquiry Card. 
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Animating Down the Line 
with Infini-D 



A new modeling, render¬ 
ing, and animation pro¬ 
gram called Infini-D opens 
the door to a three-dimen¬ 
sional world that, once you 
enter, you won’t want to leave. 
The program provides a vari¬ 
ety of tools for creating wire¬ 
frame models. It also lets you 
apply surface textures, light, 
and reflection to the models 
with proprietary rendering, 
and you can animate the im¬ 
ages through an intuitive and 
powerful sequencer. 

When you launch Infini-D, 
you see four view windows— 
top, front, right, and cam¬ 
era—which together provide a 
scene through which you view 
the 3-D world. If you like, you 
can look at the scene through 
back, left, or bottom views. 


But whatever one you choose, 
when you change an object in 
one view, the program pro¬ 
vides immediate visual feed¬ 
back in the others. 

Unless you have already 
created a wireframe model in 
AutoCAD, the first step is to 
create a 3-D object. Infini-D 
provides six building blocks 
(e.g., cube, cone, and cylin¬ 
der) called generic primitives. 
To place a primitive in the 3-D 
world, you click on its icon in 
the tool palette and then click 
once in any open window. 
Each view window shows the 
generic primitive from a dif¬ 
ferent point of view. 

The primitive tools provide 
a quick way to build basic 
models. Three other tools— 
lathe, extrude, and free- 
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This is what the 
world’s most powerful 486 
system looks like. 










+ 


Cylindrical pin and 
rumbler locks keep 
unau thorizedfingers 
out of the hardware. 
(And your data is 
equally safe, because 
we've built password 
protection into the 
firmware.) 


ETMSf Everex Thermal Management System , 
makes this the first system to solve the high temper¬ 
ature and related reliability problems of current 
andfuture processors. A partition separates the cube 
into two compartments, independently cooled by 
Smart Fans? One contains the CPU, one the drives. 
Baffles funnel cool air where its most needed. Even 
the power supply is cool, because at 400 watts, it 
runs at a fraction of its capacity 


All the full-length expansion slots you'll ever need— 
12 altogether, including 10 EISA slots, 


Remcwable 
motherboard 
for instant 
upgrades, 
which we'll 
bring you 
as new tech¬ 
nologies 
emerge. 
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The entire 
interior 
of the cube is 
accessible 
in seconds 
through 
side panels, 
using 

thumbscrew's. 


AMMA, a 256KB write¬ 
back caching architec¬ 
ture, forming 1 ' two- tier ’' 
caching in combination 
with the 486 chips 8KB 
internal cache. It improves 
the cache hit ratio from 
90% to as much as 99%. 


Space for four quick release, half-height drives, They're 
front accessible, behind a hydraulic all \ dampened 
door—which makes sure your drive heads are reading 
disks and tapes, not dust, smoke and humidity t 


Quick release drive bays 
accommodate up to eight 
more drives that can be 
swapped out in less than 
five mmutes. 


The 486/33 CPU chip, Intel's 
hottest * But when hotter chips 
come around * the cube will he 
cool enough to handle them. 
And that includes 
m uniprocessors. 























































And this is why 


Conventional system design can’t cope 
anymore. The emerging technology is just 
too hot for it. 

Enter the STEP Megacube? Redesigned 
from the ground up, the STEP Megacube 
is a 486 “system unlike any other. 
It incorporates ideas from the 
mainframe world, such as its 
caching architecture and thermal manage¬ 
ment. And it has performance and features 
that make it a perfect fileserver. Or a per¬ 
fect multiuser system. Or a perfect graphics 
workstation. 

A 486/33 CPU combined with Everex’s 
proprietary Advanced Memory Manage¬ 
ment Architecture (AMMA") gives it warp 
speed—21.7 MIPS. Space for twelve drives 
gives it storage that will remind you of the 
Library of Congress. And twelve expansion 
slots give it more expandability than you 
can shake a peripheral at. 

And if it happens to be an Everex' M 
peripheral, you could get a nice perfor¬ 
mance bonus. Because Everex graphics, 
networking and controller boards are 
designed to take full advantage of our STEP'” 
architecture for even better performance. 

Combine all this with up to 64 MB of 
RAM—enough for the most demanding 
applications—and you wind up with a com¬ 
puter that can be configured for anything. 

Even the future. 

You see, the design breakthroughs of 


the STEP Megacube eliminate the upgrada- 
bility problems inherent in other systems. 
Which means that when the next generation 
processors arrive—like the 50MHz 486, just 
down the road—all you have to do is swap 
out motherboards. No space problems. No 
overheating problems. 

No obsolescence. 

Performance-wise, this is a machine that 
will be hot long after others are cold and 
buried. In fact, as of now, there’s no end in 
sight to the STEP Megacube’s upgrada- 
bility path. 

20 MIPS 21 22 



But really, that shouldn’t be much of a 
surprise. After all, at Everex, our mandate is 
‘Always innovate, never compromise!’ And 
that’s exactly the approach we took when we 
built the STEP Megacube. 

Granted it doesn’t look like your typical 
486 system. Fortunately, it doesn’t perform 
like one either. To find out more about what 
it can do, give us a call. 

For a free copy of the STEP Megacube Application Guide, call: 

1-800-368-STEF 



Introducing the STEP Megacube. 



VEREX- 

rvnn uy ExaMmcnf 


' i riL]ii ii i^-t I nun uuihidE'he. U 3. cill 4.I5-49& 1111, In Canids., t $00-66 J. S161. LiLftEf ntncni tsrvjw-i Adrian h.kjh rwi (K>MIUK. l «}AIG 5,515 i. EVER fni EKceIIetice n a rcgiiLt red It ad Em art. anil Et'etti. STEP. ME£icubc. ETMS-anil AMMXiee liadEmaiiif crEyeraK SytlEniL LH6 iv * iradEmart: cif I rue I Carp, 
financial it a liademark rrf NMIs Teehnnloiiei, Irq. £knchn*iric resilti froan OHMACsrporsttonHiihTtii Btndsmart l*g Safiwut Hornwre Iflfwrtunwi Ho* durutd. ffie Evert* ftrliw nwiceTfcaF Cewr* r. 4-S431 Ml ImunanPr.. Putman. CAWJ3NP S«| Emiei SynEcm, Inc. 


Circle 112 on Inquiry Cord. 














NEWS 
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form—let you create much 
more complex models. I found 
the first two quite easy to use. 
It takes some practice to mas¬ 
ter the free-form tool. 

When you create complex 
models, it's best to think of 
them as collections of basic 
objects. If you want to model 
an adjustable chair* think of it 
as a collection of seat, stem, 
wheel, and back objects, each 
of which has a relationship to 
the others. Infini-D lets you 
establish hierarchical links 
between the basic chair ob¬ 
jects, so that if you pull at the 
seat, the rest of the chair fol¬ 
lows. By establishing parent- 
child relationships between 
the objects and applying con¬ 
straints to their motion, you 
can create model s that move as 
they would in the real world. 

Infini-D lets you animate 
any object: models, terrains, 
light sources, and the camera. 
Unlike other animation pro¬ 
grams that use the key-frame 
technique (where you draw a 


starting position and an end 
position, and the program cal¬ 
culates the intermediate posi¬ 
tions), Infini-D takes a differ¬ 
ent approach. The program's 
animation sequencer tracks 
events for each object. An 
event occurs each time you 
change the position, orienta¬ 
tion, or other characteristic of 
an object. 

infini-B tracks every event 
for each object on an individ¬ 
ual time line. Every object has 


its own time line. Every time 
line shows a complete history 
for each object. This approach 
has a number of advantages in 
animating a scene. 

Most important, the se¬ 
quencer lets you easily manip¬ 
ulate events in the animation 
for individual objects* If you 
are animating a runner and 
you don't like the position of 
the arm in the second frame, 
you simply change the position 
of the arm object at that point 


on the time line. 

The sequencer lets you eas¬ 
ily change events in the anima¬ 
tion and adds nice touches for 
creating inertial effects with 
the Ease-In and Ease-Out 
functions. Although the pro¬ 
gram's modeling and render¬ 
ing capabilities are notewor¬ 
thy, I believe the animation 
portion is its real strength. 

My only complaint with the 
program is that it doesn't yet 
include a real-time animation 
player. To see your animation 
play at regular speed (you can 
see it play only in slow motion 
in the sequencer), you'd have 
to export the animation as a 
PICS file to another appli¬ 
cation. 

You need time to become 
oriented when you're working 
in the 3-D world. Although the 
program offers tear-off pal¬ 
ettes for displaying the x, y, 
and z boundary parameters of 
an object, tick marks showing 
the three axes would help* 

—Dave Andrews 


THE 
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Infini-D 

QuickDraw, 8 MB of 

$895 

RAM, a 24-bit video card, 
and a hard disk drive. 

Requirements: 

Minimum: Mac 11 with 

Specular International 

System 6*0.4, 32-Bit 

233 North Pleasant St. 

QuickDraw, 4 megabytes of 

P.O* Box 888 

RAM, an 8-bit video card, 

Amherst, MA 01004 

and a hard disk drive. 

(413) 549-7600 

Recommended: Mac Ilfx 

fax: (413) 549-1531 

with System 6*0.5, 32-Bit 

Circle 1170 on Inquiry Cord. 


Artwork Gets Easier with an Improved FreeHand 


A ldus FreeHand is one of 
two major object-based 
drawing applications for the 
Mac. With the release of Illus¬ 
trator 3*0 from Adobe, Aldus 
has countered with improve¬ 
ments to FreeHand. If my 
glimpse of the beta Aldus 
FreeHand 3,0 is any indica¬ 
tion, it will easily hold its own 
in the drawing arena with its 
new features and user-inter- 
face enhancements, including 
several types of built-in ar¬ 
rowheads for use with lines, 
better control of text align¬ 
ment to lines or curves (espe¬ 
cially ellipses), and the ability 
to import, display, and print 
24-bit TIFF images. 

FreeHand can create and 
manipulate composite paths 
(i*e*, objects that have open¬ 
ings or holes in them so that 
background objects can show 
through). For example, in an 
aircraft drawing, the canopy 


could be drawn as a composite 
path to allow cockpit details to 
show. Text that uses either 
PostScript Type 1 or Type 3 
outline fonts can be converted 
to composite paths, making 
sophisticated text shading and 


overlays possible. 

A strength of FreeHand is 
its layers feature, which ar¬ 
ranges the order of appearance 
of a drawing's dements. Free- 
Hand 2*0 was limited to 200 
foreground (priming) layers 


and one background (non¬ 
printing) layer; in FreeHand 
3*0, the number of layers is 
limited only by memory. 

FreeHand’s tool palette 
sports three new tools: a trac¬ 
ing tool (which can generate 


THE FACTS 


Aldus FreeHand 3,0 

$595 

Requirements: 

Mac Plus or higher with 
2 MB of R AM and a hard 
diskdrive; 4 MB of RAM 
is recommended. 

Aldus Corp. 

41! First Ave. S 
Seattle, WA 98104 
(206) 622-5500 
fax: (206) 343-4240 
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Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
0486™+ i860=4860). 

What you haven’t heard is that, 
for a limited time, when you buy 
a 4860 MotherBoard with 8MB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability? Because 
you'll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you’ll be so impressed, you’ll 
come back for more! 

A PC Revolution: In die PC environment, 
the 4860 is a 486-based MotherBoard with the new' 
FISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing. This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What’s more, ITauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 



By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we’ve created 
a way to exploit the power of the i860 to give 
you practical multiprocessing. In fact. i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
i of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860*4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
• Socket for optional Intel Tlirbo Cache 
485™and Weitek 4167-7 EISA I/O 
slots- 64-bit expansion slot for 
optional high-speed graphic frame 
buffer -1 parallel, 2 serial ports and 
a built-in PS/2 -style mouse port. 

Enjoy a RISC-free investment. Our 4860 ModierBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 


Hauppauge Computer Works, Inc. 
91 Cabot Court 
Hauppauge. NewYork 11788 
Telephone: 516-434-1600 
Fax: 516-434-3198 
In Europe(49) 2161-17063’ 

In Australia: (7) 262-3122 


Hauppauge/ 


Available at your local computer dealer 


Trademarks: OS/2: IBM • Intel 386, i486, i860 and T\irbo Cache 485™: Intel Corp. • DOS and Xenix: Microsoft Corp. • 4860,4860 MotherBoard: Hauppauge 
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paths from the edges of a high- 
contrast scan), a knife tool (to 
cut lines or curves into two 
separate paths), and a magni¬ 
fying tool (to zoom into or out 
of a point of interest on the 
drawing). 

FreeHand’s enhanced in¬ 
terface lets you manage com¬ 
plex drawings easily. Three 
new palettes—colors, layers, 
and styles—provide quick ac¬ 
cess to an element’s attributes. 
Each palette lets you modify 
the element’s attributes on¬ 
screen without having to move 
around in the menu bar. 

The colors palette uses 
small swatches of colors to 
show an element’s actual fill 
and line colors. The layers pal¬ 
ette shows what layer the ele¬ 
ment belongs to, and it lets you 
add and rearrange layers by 
simply clicking and dragging. 
The styles palette shows what 


colors, shading, and patterns 
are used to fill the element, al¬ 
though you must open a dialog 
box to view the actual colors. 
These three palettes conve¬ 
niently display the fills, col¬ 
ors, and layer of each element 
as you select it with the mouse. 

I used FreeHand 3.0 on a 
Mac Ilci with 8 megabytes of 
RAM and equipped with an 
AppleColor 13-inch monitor 
and a SuperMac Technology 
19-inch monitor; I also used it 
on a Mac Plus with 2 MB of 
RAM and an HD-20 hard disk 
drive. Both computers ran 
System 6.0.5. 

On the Ilci, color blends dis¬ 
played superbly at 24-bit 
screen depths. FreeHand ca¬ 
pably handled multiple 
screens: I could place the pal¬ 
ettes on the smaller monitor 
while expanding the drawing 
full-size on the larger moni¬ 


tor. I was able to import a 24- 
bit color TIFF image created 
by a Sharp JX-100 scanner, 
add text, and print the result. 

As I expected, FreeHand 
was much slower on the Mac 
Plus, especially if it had to dis- 
play colors as dithered pat¬ 
terns. However, these same 
patterns appear in the colors 
palette, which allows limited 
color work on Macs that have 
black-and-white screens. The 
Mac Plus’s performance was 
adequate on less complex 
artwork, but serious drawings 
require a Mac II-class com¬ 
puter. 

I was able to open and edit 
Illustrator 1.1 and Illustrator 
88 files with FreeHand 3.0. 
Illustrator 3.0 was able to im¬ 
port and display FreeHand 
drawings saved as encapsu¬ 
lated PostScript files, which 
augurs well for sharing infor¬ 


mation between the two appli¬ 
cations. FreeHand EPS files 
include Open Prepress Inter¬ 
face comments, which contain 
descriptive information that’s 
used by certain high-end pre¬ 
press systems. 

Will FreeHand 3.0 eclipse 
Illustrator 3.0? Not likely, but 
neither will FreeHand lurk in 
its shadow. Illustrator can 
deal with larger amounts of 
text and can generate graphs. 
But FreeHand easily wins 
over Illustrator as the master 
of creating color blends, and 
its layers feature makes com¬ 
plicated artwork practical. 
Nor should the enhancement 
to FreeHand’s interface be 
dismissed casually: It goes a 
long way toward making a 
sophisticated drawing appli¬ 
cation less intimidating and 
quite usable. Check it out. ■ 

—*Tom Thompson 
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PLASMA VGA 

28612MHz_ $1,645 

386SX-16MHz_ $1,895 

386-25MHZ_ fef* 

386-33MHZ_ $2,445 

1MB RAM 
1.2MB or 1.44MB FD 
42MB hard disk 
Plasma VGA 640x480 screen 
Plasma VGA card 
Serial and parallel 
86-key detachable keyboard 
200W power supply 


Fortune 1000 companies, 
Universities and 
Governments purchase 
orders welcome 


VGA LAPTOP $1,595 

286-12MHz CPU 

1MB RAM 

1.44MB floppy drive 

42MB hard disk 

LCD VGA 640x480 Paper 

white LCD 

External monitor 

connector 

86-kcy detachable 

keyboard 

One 16-bit expansion slot 
One 2400 Baud modem 
expansion slot 
Serial and parallel 
Removable, rechargeable 
batter Run 150 min. 

3"(H) x 14"(D) x 12.5"(W) 

I Notebook 286-12.. $1,595 

Notebook 386SX $1,895 



CRT 286-12MHz_ $995 

386SX-16MIIz_ $1,295 

386-25MHz_ SUM 

386-33MHz_ $1,845 

1MB RAM 
1.2MB or 1.44MB FD 
42MB hard disk 28ms 
9"TTL monitor 
Mono display card 
Serial and parallel 
84-key keyboard 
200W power supply 
Color VGA display ...+$1000 

Carrying Bag.+$55 

Larger hard drive is available 


All systems come with 2 
years labor + 1 year 
parts warranty. 

Free lifetime toll free 
technical support. 


PCI VGA System 

286-12MHz_ $1,045 

386SX-16MHz„. 

386-25MHz _ $1,645 

386-33MH/_ SUM 

1MB RAM 

1.2MB and 1.44MB FD 
42MB hard disk 
16 bit VGA card 
14" VGA color monitor 
Serial and parallel and 
game ports 
101-key keyboard 
200W power supply 
65MB, 100MB, 150MB, 
200MB and 320MB 
HD option 

Mono System is available 



LUNCH BOX 

LCD VGA 

286-12MHz_ $1,275 

386SX-l6MHz_ SUM 

386-25MH/- $1,825 

386-33MHZ-- $2,075 

1MB RAM 

1.2MB or 1.44MB FD 

42MB hard disk 

LCD 640x480 screen 

LCD VGA display 

Serial and parallel 

86-key detachable keyboard 

200W power supply 

9.45”(H)x7.9"(D)xl5.7"(W) 



OFFICE HOURS: MON-SAT 8:30AM-5:30PM PST 


i Price Subject To Change Without Notice 


PACIFIC COMPUTERS 


9945 LOWER AZUSA, TEMPLE CITY, CA. 91780 
TOLL FREE 800/346-7207 • FAX: 818/442-9112 
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800 - 445-7899 


TURBO PASCAL 

for WINDOWS 

Turbo Pascal for Windows makes programming Windows 
applications easy by giving you a Windows integrated 
development environment. 

• Takes full advantage of the Windows Graphical User Interface 
including features like Multi-Document Interface (MDI), Dynamic 
Link Library (DLL) and Dynamic Document Exchange (DDE). 

• Edit, compile and run programs from within Windows. 

• Includes Borland's Object Windows and Turbo Windows, for 
debugging even the toughest Windows programs. 

• No need for the Microsoft Software 
, __ r _ _ _ Development Kit 

The easiest way to create powerful 
Windows applications. 

List: $250 NOW: $169 

FAXcetcra #1861-0019 


TURBO PASCAL 

POSA’NXW 


Hot 


In Stock 


Prograi 
Collector's 

A high quality 50%-50% origin 
supply lasts. Plaasa specify i 


*■ L 




BORLAND C++ 

lor DOS & WINDOWS 

Designed by professionals, for professionals. 

Every copy includes all the tools you need to 

develop Windows and DOS applications: 

• Complete support for building Windows applica¬ 
tions. 

• A 100% ANSI compatible C compiler and a C-h- 
compiler. 

• Turbo Drive Compiler & Environment running in 
protected mode. 

• Pre-compiled headers to dramatically increase 

re-compilation speed. _ 

• Turbo debuggerfor DOS and Windows. 

• Whitewater Resource Toolkitfor creat¬ 
ing icons, dialogs, bitmaps & menu bars. 

• Turbo Profiler and Turbo Assembler. 

List $495 NOW: $325 

FAX cr If ra# 1861-0016 


A 


YM 
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OBJECTVISION 


OBJECTVISION 

for WINDOWS 

Visual Application Creation. Quickly. Without any previous 
programming experience. 

Develop and run applications in the Windows environment. 
No programming language to learn. 

Supports all 100%-Windows-compatible networks and 
peripherals. 

Direct access to Paradox, Btrieve, and dBASE database 
files. DDE Links to other Windows applications. 

“What if' analysis: Minimal recalculation speeds up 
processing. 

WYSIWYG printing. 

List: $100 NOW: $95 

FAXcrtero# 1961-0018 


1 - 800 - 445-7899 

Corporate: 800-422-6507 

(C0RS0FT Division) 

International: 908-389-9228 
Customer Service: 908-389-9229 
_ _ Canada: 800-445-7899 

A Division of Voyager Software Corp ^ ax: 908-389-9227 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 FA Xcctera. 908-389-8173 



P0UCIES 
Phone Orders 

Mon-Fri 8:30 AM-7 PM EST, Sat 9:30-2:30 
EST. We accept MC.Visa, AMEX. Domestic 
shipments, please add $5 per item for 
shipping/handling by UPS ground. For 
domestic COD shipments, please add S3. 
Rush service available. 

Mail or FAX / International / POs 

Phone number required with order. 


FA Xuum (908)389-8173 
Call from your FAX telephone, and follow the 
instructions to receive more information on 
the products featured abovel 

Corporate Accounts 

Call C0RS0FT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to $25 processing charge. 

* All prices subject to change without notice. 















;Wiiif3aws^A;KER' PROFESSIONAL 

The fastest way to create Windows j r r 'TW"sr r- 
applications. Generates the Windows 
.EXE w/ complete source & production 
files {no royalties). Point & Click lo 
def inc the user intorface< Animate your 
design lo instantly test its look & feel. 

Make changes on die fJy without com¬ 
piling Custom code is preserved during code regeneration. 
A state-of-the-art programming tool. Supports C++. 

List: $995 Ours: S795 


WATCOM C80/386 

Unleash 986 power on your Microsoft C 
code with WATCOM C8 0/386, a 100% ANSI 
C optimizing compiler and run-time library 
generating applications lor 32-bit 3BG pro¬ 
tected mode. With C8.0/386, you can go 
beyond the G40K DOS limit. Library and 
source compatibilily with Microsoft C sim¬ 
plifies porting 16-bit applications to the 
386. Significant features include: full¬ 
screen source-level debugger; protected mode version of the com¬ 
piler; execution profiler; linker; graphics library. Run-lime compatible 
with WATCOM F77/3B6, 

Standard List:S895 Ours: $719 
Professional List: £1295 Ours: £969 

IA HEY F77L f QRtR AJV COM PI LE R 

New version 5.0 includes Fortran 90 features: A1L0CATA8LE Arrays, 
CASE Constructs, CYCLE and EXIT, Construct Names, and many other 
new features. Package includes Editor, Make Utility, Profiler, Full 77 
Standard support, Microsoft and Borland C interfaces, popular main¬ 
frame extensions, fast compile 
lion, excellent diagnostics and _ — 

a powerful debugger. 386/AB6 I QnrXTT 
users have the option of general- 1 J I 

ing 32-bit instructions, Jjji Computer Systems Inc & 

List: £595 Ours: $535 


CLEAR FOR C 

Automatically creates accurate flowcharts, treecharts and source 
prints from any code, no matter how old, big or complex. Can save 
days of reading listings and taking 
guesses. Also provides instant pre¬ 
sentation quality documentation 1 rw , ffpuk 

which increases perceived value of 

your work and impresses clients or C LEafu 

ma n a g ers . P o we rtu! fe a \ ures, 3 pre- Saam^S9 ** c 

processor options, function cross- 

references, prototype files, detail ^ B 

control. Full support for most C 

compilers. 

List: S20O Ours: S169 

JC 'f 



LIST 

DURS 


LIST 

OURS 

DEVELOPMENT SOFTWARE 


C-Utilities s/Other 






Bar Code Library 

389 

319 

336 Development Tools 



C DOC 

189 

169 

386 AS M/Link Lee 

1295 

1159 

ClearforC 

200 

169 

386/DOS Extender SDK 

495 

439 

INTERWORK 

189 

165 

Intel 386 C Cade Builder 

m 

489 

MKSLEX&YACC 

249 

T97 

Lahsy F77L-EM/3! (w/ 0S/386) 1!90 

1035 




Mels Ware High C 38G 

995 

919 

COBOL 



0S/3S6 Developer's Kit 

695 

625 

COBDU2 Compiler & Toolset 

1800 

1699 

WATCOM C 8.0/38$ Prof. 

1295 

969 

Microsoft COBOL 

900 

629 

w/386/DOS Extender 

1790 

1399 

Realia COBOL 

995 

849 

WATCOM C8,0/38SSiandard 

895 

719 




WATCOM FORTRAN 77/386 

MS 

929 

Database Development 



Zortech C++Devel, Ed. 386 

995 

849 

Clarion Personal Developer 

79 

72 




Clarion Prof. Developer 2.1 

845 

549 

Assembly Language 



dBASEIV 

795 

495 

Advantage Disassembler 

295 

279 

Dr, Switeh-ASE 

180 

H9 

MS MacroASM 

150 

105 

R&R Code Generator 

150 

129 

Sourcer w/ Pre-Processor 

170 

139 

RSR Report Writer 

249 

219 

SpcntaneousAssembly 

199 

169 

Say What?! 

50 

39 

Turbo Debuggers Tools 

150 

105 

SilverComm V Interface 

99 

89 




SilverComm Library 2,0 

249 

209 

C-Compilers 






InstantC 

795 

719 

Debuggers (DOS) 



Microsoft C 6-0 

495 

339 

Periscope Debuggers 

CALI 

CALL 

w/ MS Software Dev, Toolkit 

749 

539 

Trapper 

200 

t79 

wl Objective-C 

699 

539 

Editors 



MS Qui ckC w/ fluic kAssem bier 199 

139 



WATCOM C 8.0 Professional 

495 

419 

BRIEF 3.1 

249 

CALL 

WATCOM C 8.0 Standard 

395 

335 

MKS Vi 

149 

129 




Multi-edit Standard 

99 

89 

C++ 



Multi-edit Professional 

179 

1S9 

Borland C++ w/ a FREE T-shirt) 

495 

325 

Sage Professional Editor 

295 

249 

C++/View$ 

495 

419 

VEDITPLUS 

135 

115 

Rogue Wave Tools.h++ 

Turbo C++ 

200 

100 

179 

69 

Embedded Systems 



Zinc for DOS 

200 

179 

CetaPROM 

149 

119 

Zinc for DOS & Windows 

300 

269 

Link & Locate ++ 

395 

329 

Zortecfo C++ 

200 

165 

Link & Locate ++ Extended 

479 

399 

Zoned! C++ Database 

300 

255 

PharLap 286/DOS Ext-SDK 

495 

439 

Zortech C++ Developer's Ed 

450 

399 







FORTRAN Language 



C++ Bundle 



FORWARN 

399 

379 

Borland C++and Tier 1 



FORTRAN Dev. Tools 

149 

139 

w/aFREET-shin! 

975 

499 

Lahey F77L 

595 

535 




La hey Personal FORTRAN 77 

99 

89 

C-Communications 



MS FORTRAN 

450 

299 

Essential Communications 

329 

259 

SALFORD FTN 77 

CAU. 

CALL 

Greenieaf CommLib 

359 

279 




SiJverComm 'CAsync Library 

249 

215 

Graphics Libraries 






Baby Driver 

250 

199 

C-File Management 



Essentia! Graphics 

399 

339 

Codobase IV 

295 

219 

Font-Tools 

ISO 

119 

c-tree Plus 

595 

475 

Graf/D rive Plus Developer’s 

299 

269 

dBCIIt Plus 

500 

439 

GrafPrint Developer’s 

300 

265 

Essential B-Tree w/ source 

193 

149 

GrafPrint for Graphoria 

95 

85 

TheToolbax-Prof. Edition 

1095 

799 

GrafPrint Personal 

75 

69 

The Toolbox - Special 

695 

509 

GrafPrint Plus 

150 

129 




graphics-MENU 

179 

159 

C-General Libraries 



graphics-MENU Data Entry 

99 

89 

C Function Library 

99 

79 

GX Graphics 

149 

135 

C TOOLS PLUS/6.0 

149 

109 

HALD 

395 

279 

C Utility Library 

249 

199 

HALO Professional 

595 

m 

Greenieaf Functions 

229 

179 

HALO Window Toolkit 

595 

m 

Greenieaf SuperFunctions 

299 

239 

Icnn-Tools/Plus 

150 

m 

Turbo C T00LS/2.0 

149 

109 

Menuet 

325 

m 




PCX Effects 

99 

89 

C-Screens 



PCX Programmer's Toolkit 

195 

175 

C-Worthy 

399 

CAU 

PCX Text 

149 

135 

Greenieaf Date Windows 

395 

315 

Super Pro-Pak 

899 

809 

Vermont Views 

495 

415 

Turbo Geometry Library 

200 

179 

Vitamin C 

395 

289 

Z-PHJGS Ub 

m 

179 

VC Screen 

149 

125 

Z-PHIGS Professional 

799 

699 












UST 

OURS 

Ltnkers/librafians 



Blinker 

189 

175 

Plink08+ 

395 

335 

.RTUnk/Plus 

495 

359 

OS/2 Tools 



CASE: PM for Cor C++ 

1995 

1799 

MS OS/2 Pres. Manager Tlkt 

500 

349 

Smafltalk/V PM 

495 

369 

PASCAL Language 



Object Professional 

189 

149 

Topaz 

99 

m 

Topaz Multi-user 

149 

135 

Turbo MAG SC 

199 

179 

Turbo Pascal 6.0 

150 

105 

Turbo Pascal 6.0 Professional 

300 

205 

Turbo Pascal for Windows 
w/ a FREE T shirt 

250 

1G9 

Prototyping 



Dan Brie kiln's Demo II 

249 

CALL 

Windows (MS) Tools 



3-ln-l C 

99 

B9 

3-tiH C++ 

159 

139 

Actor 3.0 

249 

199 

Actor Professional 

495 

399 

Asymetrix ToolBook 

395 

349 

Batchworks 

99 

89 

Btrieve for Windows 

595 

449 

Case:W 

795 

695 

dBFast Windows 

495 

409 

DbxSHIELD 

595 

549 

DemoSHIELQ 

495 

459 

D i aio g Coder 

499 

479 

Drover's Tool Box 

295 

239 

File Organizer 

199 

179 

Installs HIELD 

395 

m 

Knowledge Pro 

m 

635 

LogSHIELD 

395 

369 

Magic Reids 

295 

235 

MemSHIELD 

395 

369 

MewelS 

295 

259 

w/ source 

595 

529 

MS Windows Development Kit 500 

349 

w/ Whitewater Resource TUrt 

695 

469 

DbjecrVismn for Windows 
w/a FREE T-shirt! 

100 

95 

Paradox Engine 2.0 

495 

349 

ProtoView 

695 

625 

Sage Control Pak 

595 

535 

Smalltalk V/Windows 

500 

395 

Spinnaker Plus 

495 

349 

TbxSHIELD 

295 

275 

WindowsMAKER 

795 

635 

Professional 

995 

795 

Win Trie ve 

395 

339 



UST 

DLIRS 

APPLICATION SOFTWARE 


Communications 



BLAST II 

250 

225 

Crosstalk Communicator 

99 

CALL 

Crosstalk for Windows 

195 

145 

Crosstalk MK,4 

245 

145 

Crosstalk XVI 

195 

115 

Mathematics 



Derive 

250 

219 

Mattie mafic a 386 

895 

625 

Op. SysVEnvironments 



DRD0S5.Q 

199 

129 

MS DOS 5.0 

CALL 

CALL 

OS/286 Developer's Kit 

695 

629 

QS/2B6 DPMI Developer's Kit 

995 

695 

0S/38B Developer's Kit 

695 

629 

DS/386 DPMI Developer's Kit 

995 

B95 

VM/386 

245 

209 

Spreadsheets 



Lotus 1-2-3 3.1 

595 

399 

Microsoft Excel 

495 

349 

Quattro pro 

495 

329 

Utilities 



386MAX5.0 

130 

114 

BlueMAX 

155 

135 

Central Point Backup 

99 

69 

DIS DOC Professional 

249 

m 

Grasp 4.D 

349 

CALI 

KUsaklO 

199 

139 

Hold Everything 

199 

159 

MKS Toolkit 

249 

199 

Norton Anti-Virus 

129 

99 

Norton Commander 

149 

99 

Norton Utilities 5.D 

179 

129 

Qpt-Tech Sort/Merge 

149 

119 

PC Tools Deluxe 6.0 

149 

95 

PreCursor 

96 

79 

Side Kick 2.0 

100 

69 

Spin Rite II 

39 

75 

Squish Plus 

too 

75 

SunShow Image Library 

CALL 

CALL 

Switch-It 

99 

90 

Tree 86 

90 

69 

u ps hot 

95 

89 

Zeno 

269 

239 

Ward Processing 



Ami Professional 

495 

CALL 

Microsoft Word for Windows 

495 

349 

WordPerfect 

495 

CALL 

... Thousands more products 


available! Call or fax today 


for your FREE catalog. 




FREE 

Proa ra m mer's Pa re d ise 
T-Shirt! 

when you buy one of these hot 
new products from Borland. 

:► Borland C++ 5325^* 

> Turbo Pascal for Windows $169 lffl 

► ObjectVision $95® 


Please specify size when ordering (M, L XL] 

1 White supplies ]ast.) 

I 

! THE WHITEWATER RESOURCE TQOLKIT 

An easy to use. interactive tool that lots you rapidly design the look 
and feel of now Windows applications, as well as alter existing 
Windows applications. It is the first product specifically designed 
to provide a simple and comprehen¬ 
sive way to create, edit and manage 
Windows resources. Whether you are 
a C programmer. Actor programmer, 
systems integrator, or an end user, 
you'll find the Resource Toolkit an 
in valuable tool tor creating and modi¬ 
fying the look and feel of Windows 
applications. 

Bundle Offer Whitewater Resource Toolkit and Microsoft SDK 
Valued m 5695 NOW $453 cite* expires. May 3i, iaai 



m •. 

__ "o 





ATTENTION CORPORATE CUSTOMERS 
Call (8001 422-6507 

* Select from over 5.000 titles—and we special order tool 

* Get quick delivery at great prices on Microsoft, Borland, 
Lotus.etC. We buy software directly from all the major 
publishers, and keep plenty of stock on hand. 

* Ask about volume purchase agreements, contracts, and 
personally assigned inside & outside sales representatives. 

C0RS0FT is a Division of Voyager Software Corp 



A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 


1 - 800 - 445-7899 

Corporate: 800-422-6507 
(CORSOFT Division) 
International: 9D8-3B3-9228 
Customer Service: 908-389-9229 
Canada: 800 445 7899 
Fax: 900-389-9227 
TAXcetem 908 - 389-8173 


POLICIES 

Phene Orders 

Mon-Fri 8:30 AM-7 PM ESI, Sat 9:30-2:30 
E$T. We accept MC, Visa, AMEX. Domestic 
shipments, please add $5 per item for 
shipptng/handling by UPS ground. For 
domestic COD shipments, please add S3. 
Rush service available. 

Mail or FAX / International / P£te 

Phene number required with order. 


FAX^imr —(9081389-8173 
Call from your FAX telephone and follow the 
instructions to receive more information on 
the products featured above I 

Corporate Accounts 

Call COR SOFT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to $25 processing charge. 

* All prices subject to change without notice. 


Circle 260 ©n Inquiry Curd, 









NEWS 


WHAT'S NEW • SYSTEMS 



DOS and Unix 
As One 

T he Voyager, a worksta¬ 
tion based on an i486 
microprocessor, concur¬ 
rently runs Unix and DOS 
applications, Abie to take 
full advantage of both envi¬ 
ronments, according to 
Tyan Computer, Voyager in¬ 
cludes 8 MB of RAM (ex¬ 
pandable to 64 MB) and a 
64-bit data bus. 

Voyager features inte¬ 
grated I/O ports, a built-in 
Ethernet interface, and an 
8514/A-compatible graphics 
adapter. Options for the 
3 l A-inch internal hard disk 
drive range from 210 MB to 
500 MB, Preinstalled soft¬ 
ware includes Unix, X 
Window System version 11, 
and Motif. 

Price: Starts at $9999. 
Contact: Tyan Computer 
Corp., 612 North Mary 
Ave., Sunnyvale, CA 
94086, (408) 720-1200; fax 
(408) 720-1584, 

Circle 1287 on Inquiry Card. 


A 486 in a 
Choice of Speeds 

A 25-MHZ and a 33- 
MHz model of the Sys¬ 
tems Integration Associates 
486 SF desktop computer are 
available. Both configura¬ 
tions accommodate three 
half-height drives or 
one full-height drive and 
one half-height drive. 


The 486 SF in both ver¬ 
sions incorporates an Intelli¬ 
gent Drive Electronics con¬ 
troller and 64K bytes of 
cache memory. Its 2-MB 
main memory is expandable 
to 32 MB. Cooling is via a 
front-mounted and a rear- 
mounted fan. Other stan¬ 
dard features include one 
parallel and two serial 
ports, a 600- by 800-pixel 
VGA card, and a 200-W 
power supply. 

Price: SIA 486/25 SF, 
$3495; SI A 486/33 SF, 
$4347. 

Contact: Systems Integra¬ 
tion Associates, 222 East 
Pearson, Suite 502, 

Chicago, IL 60611,(312) 
440-1275. 


Gas-Plasma 
Display and 
Battery Power 

A 16-MHZ 386SX PC 
that runs on 4-hour 
nickel-cadmium batteries or 
on conventional power, the 
Lyte-Byte 5300 has 1 MB 
of R AM (expandable to 4 
MB), a 640- by 480-pixel 
VGA gas-plasma display, a 
40-MB hard disk drive, and 
a 3 VHnch floppy disk drive. 
The unit uses an AMI BIOS 
and an Intel 80387SX-16 
math coprocessor. Hard 
disk drives with capacities 
of up to 200 MB are 
available. 

Additional features of the 



Circle 1288 on Inquiry Cord. 


The SIA 486/33 
SF functions as a 
stand-alone or in 
a network. 


Lyte-Byte 5300 include an 
expansion slot for a 16-bit 
short card, one parallel and 
two serial ports, and ports 
for an external 5 l A-inch flop¬ 
py disk drive, a VGA color 
monitor, and an 101-key key¬ 
board. You can plug the 
computer into conventional 
power and use it with or 
without the battery pack 
in place. 

Price: Starts at $2195. 


Contact: Micro Express, 
1801 Carnegie Ave., Santa 
Ana, CA 92705, (800) 642- 
7621 or (714) 852-1400; fax 
(734) 852-1225. 

Circle 1289 on Inquiry Cord. 


The Latest 
Triumphs 
for Arche 

A rche’s latest additions 
to its Triumph line of 
PCs are the 386SX-16 and 
386SX-20. Both incorporate 
the company’s integrated 
motherboanis containing 
Presto, a single 5000-gate 
appl icat ion- speci fic IC. 

Also on the boards are an 
Intelligent Drive Elec- 
tronics/FDC interface and a 
Tseng Labs ET400G graphics 
chip set. 

The basic 386SX in¬ 
cludes a 16- or 20-bit Intel 
386 microprocessor with 
keyboard-selectable 8-MHz 
or 16-MHz clock speed, a 
socket for an 80387SX math 
coprocessor, and 1 MB of 
single in-line memory mod¬ 
ule RAM (expandable to 8 
MB on the motherboard). 
Other features include one 
parallel and two serial ports, 
two 8-bit and six 8-/16-bit 
expansion slots, and a 150-W 
power supply. The 386SX- 
20 includes 1 MB of video 
RAM with a graphics reso¬ 
lution of 1024 by 768 pixels 
in 256 colors and 2 MB of 
base RAM (expandable to 16 
MB on the motherboard). 
Price: Basic Triumph 
386SX-16, $1395; with on¬ 
board VGA and expandable 
RAM, $1595. Triumph 
386SX-20, $1830. 

Contact: Arche Technol¬ 
ogies, 48881 Kato Rd. ? Fre¬ 
mont, CA 94539, (800) 
422-4674 or (415) 623-8100; 
fax (415) 623-8171. 

Circle 1290 on Inquiry Card. 
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NEWS 


WHAT'S NEW • PERIPHERALS 



A Printer 
to Consider 

I n support of the True- 
Image page description 
language, the TrueLaser 
printer uses the Am290G0 
32-bit RISC microproces¬ 
sor. The printer comes with 
2 MB of DRAM (expand¬ 
able to 6 MB). 

Compatible with the Mac 
and any standard PC with a 
parallel or serial interface, 
the TrueLaser is bundled 
with 35 TrueType fonts. It 
is compatible with PostScript 
and provides Printer Com¬ 
mand Language emulation. 
With a print speed of 6 
ppm, the TrueLaser prints 
graphics and text. The 
printer can automatically 
switch among its Apple¬ 
Talk, Centronics, and 
RS-232 ports. 

Price: $2695. 

Contact; Microtek Lab, 

Inc., 680 Knox St., Tor¬ 
rance, CA 90502, (800) 
654-4160 or (213) 321-2121; 
fax (213) 538-1193. 

Circle 1291 on Inquiry Cord. 


A Cursor 
Controller 
for the Road 

T he IcontroIIer, a cursor 
controller that attaches 
to the side of your laptop, 
notebook, or PC, is Micro¬ 
soft and Mouse Systems 
compatible. In addition to 
fingertip cursor control 
with optional speeds, the unit 
has three function buttons. 

Other features of the lap¬ 
top IcontroIIer include a sig¬ 
nal selector, a 25-pin adapt¬ 
er, and required software. Its 
protective storage case at¬ 
taches to the laptop case. For 
times when you want to use 
the IcontroIIer with your 


desktop PC, an extension 
cord is packaged with the 
controller. 

Price: $99.95. 

Contact; Suncom Technol¬ 
ogies, 6400 West Gross 
Point Rd., Niles, IL 60648, 
(708) 647-4040; fax (708) 
647-7828. 
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A Hard Disk 
Drive That Fits 
in Your Pocket 

T he PocketDisk, a self- 
contained, removable 
hard disk drive for PCs, is 
available in two models. The 
PD20-1, for desktop PCs, 
weighs 13 ounces; the 
PDH20-1, just over I 
pound, works with desktop 
PCs and any laptop that 
accepts a half-card expan¬ 
sion board. 

Each disk drive has a 20- 
MB capacity with a 23-ms 
access time. Besides using 
the PocketDisk as your pri¬ 
mary drive, you can use it 
as a secondary or fast backup 
device. 

Price; PD20-1, $895; 
PDH20- I, $950. 

Contact: Tradewinds Pe¬ 
ripherals, Inc., 2633 East 
28th St., Long Beach, CA 
90806, (213) 595-7272; fax 
(213) 595-6446. 
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Use Your Hard 
Disk Drive While 
You’re Printing 

T he Export T series of 
external hard disk drives 
offers high-speed backup 
for laptop and desktop com¬ 
puters. Running from the 
parallel port, the devices let 
you simultaneously operate 
your hard disk drive and 
your printer. 

You bring the Export on¬ 
line via a device driver that 
you add to your CON¬ 
FIG. SYS file. The capacity 
of the 3 -inch drives 
ranges from 20 MB to 207 
MB; speeds range from 28 
ms to 15 ms. The supplied 
device driver works with 
removable cartridge and 
m agneto-optical d ri ves, 
Bernoulli boxes, and 
CD-ROMs. 

Price: $595 to $1795. 
Contact: Systems Periph¬ 
erals Consultants, 7950 


Silverton Ave., Suite 107, 
San Diego, CA 92126, (619) 
693-8611. 
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Comfort 
on a Keyboard 

R esting on a three-posi¬ 
tion nested stand, the 
ergonomically designed K- 
156-H Klik keyboard creates 
less stress than other key¬ 
boards, according to Hertz 
Computer. The small-foot- 
print, lightweight keyboard 
features sculptured, cylin¬ 
drical key caps by the Ger¬ 
man firm Cherry. Hidden 
underneath the board is an 
AT/XT switch. 

PC and Novell ELS Net¬ 
Ware compatible, the Klik in¬ 
cludes a separate inverted-T 
cursor control, 12 function 
keys, dedicated screen con¬ 
trol keys, and a separate nu¬ 
meric keypad. Nonskid 
rubber grips prevent the key¬ 
board from sliding away 
while you’re typing. 

Price: $79 through June; 

$89 thereafter. 

Contact: Hertz Computer 
Corp., 325 Fifth Ave., New 
York, NY 10016, (212) 
684-4141; fax (212) 
684-3658. 
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Speed on a SCSI 
Solid-State Drive 

T he SiliconDisk Plus 
SCSI solid-state disk 
drive, with an access time 
of 0.05 ms, emulates con¬ 
ventional disk drives but 
without mechanical delays 
such as seek and rotational 
latency. By using a Motorola 
68020 32-bit processor and 
a dedicated 25-MHz SCSI 
processor, the drive 
achieves a data transfer rate 
of 5 MBps on your PC or 
Mac, according to Atto. 

Included in the Silicon- 
Disk Plus is Atto’s Auto For¬ 
mat feature, which lets you 
use the device without having 
to format it or install soft¬ 
ware drivers. With 32 single 
in-line memory module 
sockets, the unit has the ca¬ 
pacity to hold up to 128 MB 
of memory. 

Price: $2995. 

Contact: Atto Technology, 
Inc., Baird Research Park, 
1576 Sweet Home Rd., 
Amherst, NY 14228, (716) 
688-4259; fax (716) 
636-3630. 

Circle 1296 on Inquiry Card. 

Learn 

Multiprocessing 
from a Kit 


add-on board with a 20- 
MHz 32-bit transputer, a 
T400 C cross compiler, a 
T400 Occam compiler, an 
assembler, and documenta¬ 
tion. The kit is geared toward 
users who know how to 
program serial machines and 
want to learn multiprocess¬ 
ing and parallel computing. 

The kit is available with 
factory-installed options, 
such as up to 4 MB of local 
DRAM and a T425 or float¬ 
ing-point T800 transputer. 
You can link kits within a 
single PC or between PCs 
and expansion chassis. 

Price: Introductory price, 
$236; 1 MB of DR AM, 

$110; add-on processor 


boards, $150. 

Contact: Computer System 
Architects, 950 North Uni¬ 
versity Ave., Provo, UT 
84604, (800) 753-4272 or 
(801) 374-2300; fax (801) 
374-2306. 
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Grab and Print 
the Picture 

T wo video image-cap¬ 
ture systems from 
IDEC, the Supervision/8 
and the Supervision/16, are 
available to users of AT- 
compatible computers. The 
Supervision/8 also works 
with XT compatibles. Both 
boards let you capture video 
images from a camera, 
videotape, or a live 
broadcast. 

The Supervision/8 has a 
resolution of 256 pixels by 
256 lines by 256 shades of 
gray. It is compatible with 
Hercules monochrome, 

CGA, EGA, and VGA moni¬ 
tors. Printer compatibility 
is with dot-matrix and laser 
printers. 

The resolution of the Su¬ 
pervision/16 is 512 pixels by 
488 lines by 256 shades of 
gray. You can display the pic¬ 
ture on any VGA monitor 
and many Super VGA moni¬ 


tors. It is laser-printer 
compatible. 

Price: Supervision/8, 
$269.95; Supervision/16, 
$369.95. 

Contact: IDEC, Inc., 1195 
Doylestown Pike, Quaker- 
town, PA 18951,(215) 538- 
2600; fax (215) 538-2665. 
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VGA on a Budget 

Two $98 VGA boards that 
are free of DIP switches and 
jumpers are available for 
your PC. Both boards include 
drivers for Windows, 

Word, GEM, Ventura Pub¬ 
lisher, AutoCAD, Word¬ 
Perfect, and Lotus 1-2-3. 

oca’s new 800- by 
600-pixel version of its 
Basic VGA by Boca board 
includes 256K bytes of 
RAM. The board supports 
16 colors in the 800- by 
600-pixel graphics mode 
and 256 colors in a 320- by 
200-pixel mode for VGA, 
EGA, CGA, and Hercules 
Graphics. 

Price: $98. 

Contact: Boca Research, 
Inc., 6401 Congress Ave., 
Boca Raton, FL 33487, 

(407) 997-6227; fax (407) 
997-0918. 

Circle 1299 on Inquiry Card. 

E verex’s Viewpoint 
Standard VGA card 
automatically configures it¬ 
self for an 8-bit or a 16-bit 
bus and includes 256K 
bytes of RAM. Its 800- by 
600-pixel resolution sup¬ 
ports 16 colors. The board 
provides extended VGA res¬ 
olution without using disk- 
based drivers. 

Price: $98. 

Contact: Everex Systems, 
Inc., 48431 Milmont Dr ., 
Fremont, CA 94538, (800) 
628-3837 or (415)498-1111. 

Circle 1300 on Inquiry Card. 



Learn parallel computing with the Transputer Education Kit. 
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db VISTA III for Windows 3.0 


The DBMS That 
Opens Windows” 




Microsoft. 

Windows. 


Get High Performance 
Under Microsoft 
Windows 3.0™ With 
db VISTA III DBMS. 

Develop Windows applications 
that are better, faster, and more 
profitable. db_VISTAIII 
combines speed, flexibility, and 
productivity into one DBMS tool 
for C and Windows programmers. 
Add db_V!STA ITT's high-speed 
SQL retrieval to your application 
and watch your users enjoy power 
they've never experienced before. 

Built For Windows. 

db_VISTA III for Windows 3.0 
follows all of the Microsoft 

dbVISTA'in 

Database Management System 


guidelines for memory use. 
Dynamic linked libraries (DLL), 
multi-tasking, and multi-user 
environments are all supported. 
For even faster development, use 
db_VISTA III with products like 
ToolBook®, Windowcraft®, or 
Actor®. 

No Other DBMS Opens 
Windows Like db VISTA III! 

• Speed. Benchmarks show 
db_VISTA III significantly 
outperforms any DBMS under 
Windows. 

• No Royalties. Increase your 
profits; decrease your overhead. 

• C Source Code Available. 

For total programming flexibility. 

• Portability. db_VISTAIII 
supports most environments. 


| - 

I Special $195 Developer's Edition 

For a limited time only, you can get 
our db_VlSTA database engine for 
Windows for only $195. Call today 
I and ask about our Developer's Edition 
| and experience how db_VlSTA III 
can open Windows for you. 

Developer license only; not for distribution. 


Call 1-800-db-RAIMA 

(1-800-327-2462) 

In Washington State call: (206) 747-5570 
Ask for extension 131. 

Full Raima Support Services - 
Including Training. Develop 
your applications even faster with 
Raima Training Classes: 

May 6-8 - Boston, MA 

May 6-10 - Chicago, IL 

May 20-22 - Mexico 
June 10-14 - NYC,SUI,NL 
June 18-20 - San Francisco 

Ll RAIMA 

Ik! CO RPORATION 


Specifications: Single & multi-user. Automatic recovery. Automatic referential integrity. Relational and network 
data models supported. Relational SQL query and report writer. Complete revision capability. C source code is available. 
No royalties. Supports; MS Windows, MS-DOS. OS/2, VMS. UNIX, BSD, QNX, SunOS, Macintosh. 



Raima Corporation 3245 146th Place S.E., Bellevue. WA 98007 USA (206)747-5570 Fax: (206)747-1991 Telex: 6503018237 MCI UW 

International Distributors: Australia: 61 2 419 7177 Austria: 43 22 43 81861 Belgium: 32 2 734 9818 Brazil: 55 11 829 1687 Central America: 506 28 07 64 Denmark 45 42 887249 Finland: 358 042 051 
France: 33 I 46092784 Italy: 39 45 584711 Japan: 81 3 865 2140 Mexico 528349 5300 The Netherlands: 31 2503 26312 Norway 47 244 8855 Singapore: 65 298 2308 Sweden: 46 13 111588 Switzerland: 
41 64 517475 Taiwan: 886 2 552 3277 Turkey: 90 1 152 0516 United Kingdom 44 992 500919 Uruguay: 598 292 0959 USSR: 01 22 35 99 07; 812 292 7210; 0142 437952 West Germany: 49 7022 34077 

Copyright 01991 Raima Corporation, AU rights reserved, db is registered In the U.S. Patent and Trademark Office. Windows 3.0. ToolBook. Windowcraft. and Actor are trademarks of their respective companies. 
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The newMicrosoft BallPoinf mouse 
represents one giant step for you and your 
laptop computer. 

That’s because new 
BallPoint is the first and 
only mouse specifically de¬ 
veloped for laptops. It’s 
compact, yet includes all 
the features that made the 





















Microsoft Mouse the industry leader. 

Simply attach it to either side of vir¬ 
tually any laptop keyboard, and adjust it to 
the most comfortable angle.Then thumb 
your way through Microsoft Windows 
graphical environment version 3.0 and all 
your favorite mouse-driven applications. 

And for a limited time, you can get a 
free BallPoint mouse when you purchase a 


COMPAQ notebook or laptop PC. 

Just call (800) 541-1261, and ask for 
Dept. P40.They’ll send you everything you 
need to know about the mouse designed to 
go where no mouse has gone before. 
Anywhere. 

Microsoft 

Making it all make sense 


•marks and BallPoint, Making it all make sense and Windows are trademarks of Microsoft Corporation. COMPAQ is a registered trademark of Compaq Computer Corporation. 
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Intelligent Power System on a Card provides on-line battery 
backup for your PC or workstation. 


Intelligent 
Power Backup 

D uring a power failure, 
the Intelligent Power 
System on a Card provides 
4 minutes of DC battery 
power to automatically 
store data onto your PC’s 
hard disk drive. When the 
power returns, the IPS Card 
reloads your PC to its state 
prior to the interruption. 

The card requires a PC, 
DOS 3.0, 512K bytes of 
RAM, a 5 Vi-inch floppy 
disk drive, and a 10-MB hard 
disk drive or access to a 
file-server network. Compat¬ 
ible software includes Win¬ 
dows 3.0, Lotus 1-2-3, and 
WordPerfect. The IPS Card 
supports graphics, a mouse, 
and expanded and extended 
memory. 

Price: $249. 

Contact: Elgar Corp., 

9250 Brown Deer Rd., San 
Diego, CA 92121, (800) 
733-5427 or (619) 458-0250; 
fax (619) 458-0267. 
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Cushioning 
the Job 

S ilicon Sports’ Wrist 
Pad combines comfort 
with utility in a move to¬ 
ward preventing repetitive 
stress injury caused by long 
hours at your computer. The 
Wrist Pad creates a resting 
surface that maintains your 
hands in a neutral position 
while you're typing, alleviat¬ 
ing the strain on your arms 
and wrists, the company 
says. Composed of two 
layers of neoprene and one 
of nylon, the Wrist Pad is 
three-quarters of an inch 


high and 19V£ inches long, 
and it fits snugly along the 
edge of your keyboard. 
Price: $19.95. 

Contact: Silicon Sports, 
1180 Sherman Ave., Menlo 
Park, CA 94025, (800) 
243-2972 or (415) 854-1456. 

Circle 1302 on Inquiry Card. 


Put Your Laptop 
in a Hardshell 

he Hardshell Laptop 
Case is the latest addi¬ 
tion to Underwater Kinet¬ 
ics’ line of cases. As are all 
Kinetics cases, the new 
cases are made of injection- 


molded ABS/polycarbonate 
and are waterproof to a depth 
of 30 feet. Guaranteed not 
to chip, dent, or become dis¬ 
colored, the Kinetics cases 
include a cushioned, fold¬ 
down handle and a full- 
length hinge. The case interi¬ 
ors are of custom foam. 

Price: $29 to $200. 

Contact: Underwater Ki¬ 
netics, 1020 Linda Vista Dr., 
San Marcos, CA 92069, 

(619) 744-7560; fax (619) 
744-7320. 

Circle 1303 on Inquiry Card. 


Print Forms and 
Labels Quickly 

T he Facit E7650 forms 
and label printer auto¬ 
matically adjusts to each 
form’s thickness. Its Form- 
Finder system senses the 
top, right, and left edges of 
the form. 

Able to print in near let¬ 
ter quality at 100 cps and 
QuickPrint at 600 cps, the 
Facit E7650 advances forms 
at 16 inches per second. It 
features automatic paper¬ 
parking and paper-loading 
controls and lets you tear off 
a form immediately after it 
is printed; printing resumes 
at the top of the next page 
without wasting paper. The 
wide-carriage impact 
printer can print text and 
graphics in as many as 
seven colors on up to nine- 
part forms and supports 
pressure-sensitive labels. 
Price: $2549. 

Contact: Facit, Inc., 400 
Commercial St., Manches¬ 
ter, NH 03108, (800) 733- 
2248 or (603) 647-2700; fax 
(603) 647-2724. 
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Advanced Technology on a Calculator 

A graphing calculator from Casio, the 
Model FX-7700G, includes 4K bytes 
of memory capable of storing up to 
38 separate programs. The calcu¬ 
lator incorporates a 16-character 
by 8-line display with five 
zoom modes, trace and scroll, 
parametric graphing, 
shading, inequality, and 
integration. With the FX- 
7700G you can create ma¬ 
trices, do fractional calcu¬ 
lations, and replay function and enhanced statistical 
abilities. The calculator includes menu keys and a memory- 
protection system. 

Price: $109.95. 

Contact: Casio, Inc., 570 Mt. Pleasant Ave., Dover, NJ 
07801, (201)361-5400; fax (201) 361-3819. 

Circlo 1305 on Inquiry Card. 
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Instant workstation. 
Just Add Open Desktop. 


T ake a look at the vast majority of graphical workstations 
developed over the past decade and you’ll see something 
they all have in common: 

An integrated UNIX* System environment. 

Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you’ll see something they all have in common: 

Industry-standard personal computers. 

t doesn’t take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 

An integrated UNIX System environment for industry-standard 
personal computers. 

And that’s what Open Desktop® is all about. 

pen Desktop is the complete graphical operating system 
that’s built on the most popular UNIX System platform of 
all time—SCO®. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 586 or 486 computers and peripherals of your choice. 


I n a single, easy-to-use, fully supported—and completely 
integrated—package, Open Desktop delivers: 

• the full 32-bit, multitasking computing power of SCO UNIX 
System V/386, designed to meet C2-level security 

• compliance with POSIX” and X/Open® standards 

• an OSF/Motif'“-based, Presentation Manager- 
compatible, graphical user interface 

• distributed SQL database management services 

• compatibility with existing DOS, XENIX®, and UNIX System 
applications and data files 

• NFS”, TCP/IP, and UN Manager networking facilities 

And all at an unbelievably affordable price. 

D iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel¬ 
opment platform for the ’ 90 s—and using to turn their 386 and 
486 PCs into instant workstations today. 

Open Desktop from SCO. 




OPEN 

DESKTOP. 


Call SCO today 
and ask for 
ext. 8400 


SCO 



The Complete Graphical Operating System 


THE SANTA CRUZ OPERATION 


(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL ...!uunei!sco!info infoCu'sco.COM 


SCO, (be SCO loga Open Desktop and the Open Desktop logo are registered trademarks of The Santa Cruz Operaiion. Inc . to the U S A and other countries. UNIX is a registered trademark of UNIX System Laboratories, Inc in the U S A and other countries POSIT is a 
trademark of The Institute of Electrical and Electronics Engineers X/Open is a registered trademark of X Open Company Lid OSF/Motif n a trademark of The Open System Foundation, Inc XENIX is a registered trademark <4 Microsoft Corporation NFS is a trademark of 
Sun Microsystems. Inc 

© 1991 The Santa Cnu Operation, Inc All Rights Reserved The Santa Crw Operation. Inc ,400 Encinal Street, PO Box 1900. Santa C.rui, California 95061 IfSA The Sana Cruz Operation. Inc , Federal Systems Group,’lOOReston Parkway, Suite 102, Reston, Virginia 22091 
USA. (703) 715-8700. FAX (7TB) 715-8750 SCO Canada. Inc. 130 Bloor Street Vest. 10th Floor, Toronto. Ontario M5S INS Canada. (416) 922-1937. FAX (416) 922-8397 The Santa Cruz Operation. Ud . Croat ley Centre. Hillers lane. Watford VD1 SVN, Great Britain, 4-44 (0) 
92} 816344, FAX. *44 (0) 923817781 TELEX 9I?3?2 SCOION G 2/91 
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New Reflection* Network Series Software 
brings the best of both worlds to your PC. 


Easy access to and on your network. HP 3000,9000, VAX and UNIX 


At last you can move smoothly between your 
servers, hosts and PC, Reflection Network Series 
Software puts them all at your fingertips. No more 
rebooting when you have to transfer a file. Run 
several sessions on multiple hosts from any PC on 
your network 

Versatile Reflection terminal emulation 
software with its robust user interface becomes the 
common denominator, UNIX and VAX hosts over 
Ethernet, using TCP/IP and IAT with your Novell, 
3Com or other leading LANs, Whatever your 
network configuration, we help you communicate 
with the most elegant, reliable, and transparent 
connection for your multivendor network. 

We call it concurrent access. Quite simply 
you get the best of all possible worlds. All on your 
own familiar PC with commands that you 
understand. Run multiple sessions in multiple 


windows. And transfer files between your worlds 
faster with our own easy-to-use FTP. Easy access 
for anyone and everyone on your network. 

Slide effortlessly from one environment to 
another. Whatever communication protocols tire 
required, you'll install and remove them on demand 
Bringing these two worlds together makes 
your work simpler and faster. And it doesn’t cost 
that much. Let us show you. You’ll find Reflection 
Network Series will save you time and money. You 
can even use our powerful command language to 
automate repetitive tasks. 

The best part is—we make it all so easy 
you'll never even know w^’re there. Our products 
take up very little RAM on your PC so there's plenty 
of room for your most powerful applications. 

See for yourself how much easier the 
Reflection Network Series can make your life. 


Call on our authorised distributors: 


Wick HUl/GE 

(0784) 438441 

1MX Systems/GB 

(0483) 772280 

Data Factory/CH 

(01) 38 2911 

GFK Hamburg/[) 

(040) 23 7301-27 
(0) m 6760 

Data Hdanki/SF 

ADE/F 

(63 ) 73 32 49 

NVPtaitntttWB 

(053) 65 04 li 

Delaware Computing/ B 

(3)8293411 

Computing & Systems 
Consukants/HL 

(040)434 957 

SIS Da fenverarbe Lt n ng/A 

(0376516 

Siosistemi/l 

(030)2421074 

Silicon/E 

(1)8151234 

Scorpion Systems/P 

(3)485 40 44 

NOCOM AB/S/N/D 

(018) 321090 

Bodeind/lS 

(1) 612061 

Saknm/SF 

(41) 62 0766 

CommCare/CH 

(01) 730 24 31 

Pnkgatec/ALB 

(3)874 3633 

Brazil Software/HRA 

(21) 240 3143 

Datacom Technology, LTD/NZ 

(9)3089599 

Str^apore Computer Systems 

PTE, LTD/SIN 

(65)7782477 


Walker Richer&Quinn, Ine. ^ 


2815 Eastkke Awnue East, Seattle, Washington %m / 206,324.0407 / FAX: 206.322.gl51 / Zeestraat 55,2518 AA Den Haag,The Netherlands / + 3U 0)70.356 09.63 / FAX: + 3L(0)70.356.12.44 
Reflection Network Series Software is a registered trademark of Walker Richer & Quinn, Inc All other trademarks are property of their respective holders. 
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CONTROL UP TO 96 PC 
PILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 



by cybex 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 


Deafer program Available 

Cybex Corporation 

2800 h Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
_ Fax (205) 534-0010 


• no external power 


• "One-Touch" selection 


• Mix PC, PC/XT, PC/AT 
and PS/2 


• "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 


• shows PC power status 


• Mouse support available 


• Up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" rack installation 


TTL (MDA, CCA, EGA) 
up to 600 feet away 

VGA up to 400 feet 

Each unit accommodates 
from 2 to 8 PCs 
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NEWS 


WHAT'S NEW • CONNECTIVITY 



Telebit’s Net Blazer acts as a terminal/modem server and also 
offers dynamic dial-up TCP/IP connectivity . 


Blazing a Trail 
for Network 
Users 

T debit’s NetBlazer, a 
dial-up and leased-line 
IP router, provides remote 
users with access to TCP/IP 
networks and services. A 
bidirectional network device, 
NetBlazer enables dial-up 
users to access multiple hosts 
during a single session* A 
network of Unix machines 
can share the modems con- 
nected to the NetBlazer for 
outgoing connections. 

The NetBlazer supports 
as many as three Ethernet 
ports, up to 26 connections 
to modems and other RS-232 
devices, and one port for a 
V.35 connection to a 56K- 
byte leased line. The unit’s 
2 MB of memory is expand¬ 
able to 8 MB. Its software 
provides three levels of 
network security. The 
NetBlazer is available in a 
number of configurations, 
letting you customize its 
functions. 

Price: Starts at $2995 . 
Contact: Telebit Corp., 

1315 Chesapeake Terrace, 
Sunnyvale, CA 94089, 

(800) 835-3248 or (408) 734- 
4333; fax (408) 734-3333. 


Making Network 
Management 
a Snap 

A desktop management 
and control system for 
LANs and wide-area net¬ 
works, Snap Net operates as 
an application under Win¬ 
dows 3.0. The program helps 
you build, display, track, 
and modify the topological 
layout of your network. You 
can also create network data¬ 
bases, directories, and 
graphical displays. 

With SnapNet you can 
view high-resolution topo¬ 
logical displays with or 
without maps. SnapNet lets 
you move from a national 
network down through re¬ 


gional displays into a LAN 
within a single location. At 
any stage, you can store and 
print the display, including 
hardware and software con¬ 
figuration notes, on any 
printer supported by Win¬ 
dows 3.0* SnapNet automati¬ 
cally creates the database 
and directory that let you 
identify and track each 
node and link by name, type, 
and Location. 

The system requires 1 
MB of RAM, a hard disk 
drive, a floppy disk drive, a 
color monitor, and a mouse. 
Price: $995. 

Contact: Network Monitor¬ 
ing, Inc., 2365 Paragon Dr., 
San Jose, CA 95131, (408) 
453-6430; fax (408) 453- 
1210. 

Circle 1307 on Inquiry Card. 

Macintosh 
to Novell 
Through Mosaic 

M osaic for Macintosh 
lets you use your Mac 
to print documents to a 
Novell network from any ap¬ 
plication on Hewlett-Pack¬ 
ard LaserJet and DeskJet 
printers. The program does 


not require additional hard¬ 
ware or add-on printer 
adapters* 

Mosaic for Macintosh re¬ 
quires 1 MB of memory and 
System 6.0. The software is 
compatible with NetWare 
ELS II, Advanced Net¬ 
Ware, and Advanced Net¬ 
Ware SFT file servers. In¬ 
cluded with Mosaic for 
Macintosh is Novell's Net¬ 
Ware Desk Accessory utility. 
Price: $395 for three users; 
$595 for 10 users. 

Contact: Insight Develop¬ 
ment Corp*, 2200Powell St., 
Suite 500, Emeryville, CA 
94608,(800) 825-4115 or 
(415) 652-4115; fax (415) 
652-9857. 

Circle T 300 on Inquiry Card. 


Token Ring 
Adapter Card 
for Mac lls 

C abletron’s Desktop 
Network Interface 
(DNI) card for the Mac li 
NuBus provides built-in net¬ 
work management and 
diagnostic capabilities. The 
card lets Mac II users con¬ 
nect to 4- or 16-Mbps Token 
Ring networks over shield¬ 
ed or unshielded twisted-pair 
cabling. 

The card incorporates 
Cabletron’s Lanview status 
monitoring and diagnostic 
system, which lets you quick¬ 
ly determine if you have ac¬ 
cessed the network. Lanview 
also lets you determine your 
data-distribution speed and 
whether your computer is 
transmitting or receiving 
data. 

Price: $1295. 

Contact: Cabletron Sys¬ 
tems, Inc., 35 Industrial 
Way, Rochester, NH 
03867, (603) 332-9400; fax 
(603) 332-7386. 

Circle 1309 an Inquiry Card. 


Circle 1306 on inquiry Card. 



SnapNet works under Windows 3,0 to let you build, display, 
track, and modify topological layouts. 
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CRRRV-X 

K~yl'ew /ff/aMt/asteJ 

The Carry ! 9000series comes complete with 80386SX/80286-16/ 
80286-12 microprocessor (Co-Processor optional). 1024 x 768 
VGA/MGA & CCA display interface , 1/2/4 MB RAM, one 3 5" 
1.44 MB FDD or one FDD plus one 40/80 MB HDD, one 8 hit 
expansion SLOT, one parallel and two serial I/O ports , and one 
30W auto range switching power adapter, all in the traditional 
240mm x 185mm x 45mm (9.4 ’ f x 7.3 ” x l. 8 ") casing of Carry- 
l. Each package includes two mini tower stands and a carry> bag. 
The 81 key mini keyboard with 101 functions and 9 inch color 
or monochrome VGA monitor are optional. 

Other Carry-I products include the 8000 series XT & AT book-size 
personal computers and the 6000 series XT and AT book-size 
LANstations. All Carry-1 product lines are bundled with DR DOS 
5.0 


LYTECM 


FLYTECH GROUP INTERNATIONAL 


Germany 
Hong Kong 
Taiwan 
U.S.A. 


TEL# 69-746081, 746453 
TEL# 305-1268 
TEL# 2-7852556. 7827538 
TEL# 408-7277373, 7277374 


FAX# 69-749375 
FAX# 796-8427 
FAX# 2-7852371, 7837970 
FAX# 408-7277375 


DISTRIBUTORS 


See us at 




The World's Leaang Computer Trade Slw far Resellers and End Users 

Georgia World Congress Center, Booth » 4458 




NADA: BUDGETRON TEL# 416-564-7800 FAX# 416-564-2679 • FRANCE: M3C TEL# 1-48271976 FAX* 1-42355916 • GERMANY: MACROTRON TEL# 89-4208233 FAX# 89-423745 
1EECE: ALTEC TEL# I-8832017 FAX# 1 -8816187 • HONG KONG PARKLY TEL# 3051268 FAX# 7968427 • INDIA: BEETA/UNICORP TEL# 11-6831341 FAX# 11 -6845828 • ITALY 
1A TEL# 522 518599 FAX# 522-518599 • MALAYSIA: COMTEC TEL# 03-2748888 FAX# 03-2749988 • NETHERLAND: KN TEL# 2968-84141 FAX# 2968-97436 • NORWAY 
JS DATA TEL# 2-722510 FAX# 2-722515 • SINGAPORE: TRANSNIKO TEL# 4758408 FAX# 4713803 • SOUTH AFRICA: PC MART TEL# 11-8043355 FAX# 11-8024153 • SWITZERLAND 
SOFTWARE TEL# 022-622020 FAX# 022-615650 • UNITED KINGDOM: CENTERPRISE TEL# 256-463754 FAX# 256-843174 • BELGIUM: CELEM S.A. TEL# 41 -676434 FAX# 41-676515 
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NEWS 


WHAT'S NEW • CONNECTIVITY 


The Next Gets 
a Fax Modem 

T heInterFax NX fax 
modem for the Next 
computer combines 9600- 
bps fax capabilities with a 
2400-bps Hayes-compatible 
data modem. The unit pro¬ 
vides MNP level 5 data 
compression for data 
throughput as high as 4800 
bps and built-in MNP data 
correction. 

Jointly developed by 
Abaton and Next, the Inter- 
Fax NX comprises software 
built into Next’s newest oper¬ 
ating system and Abaton’s 
hardware. InterFax works by 
converting your document 
from Display PostScript to 
fax format and immediately 
sending it to the specified 
destination. You receive vi¬ 
sual status of the progress of 
your fax or data call via the 
LEDs on the unit. A built-in 
speaker informs you of ad¬ 
ditional status information. 
The machine supports auto¬ 
matic data-to-voice 
switching. 

Price: $595. 

Contact: Abaton, 48431 
Milmont Dr., Fremont, CA 
94538, (800) 444-5321. 

Circle 1310 on Inquiry Card. 


Fax/Modem 
for Macintosh 
Portable 

A n internal V.42 and 
V.42bis fax/data mo¬ 
dem for the Macintosh Por¬ 
table, the Comport 5/42 
gives you an effective 
throughput of 9600 bps using 
a 2400-bps modem. Hayes 
compatible, the modem 


and lets you cascade Flexi- 
Hubs for larger networks. 
Price: $600 for 6 ports; 

$150 each additional 2 ports; 
$950 for 12 ports. 

Contact: Pivotal Technol¬ 
ogies, Inc., 18240 Purdue 
Dr., Saratoga, CA 95070, 
(408) 374-7887; fax (408) 
374-8074. 

Circle 1312 on Inquiry Card. 


Poste Your Unix 
Message 

P oste, an E-mail pro¬ 
gram for Unix users, is 
designed to let technical 
and nontechnical users send 
multipart, multimedia mes¬ 
sages across a number of dif¬ 
ferent mail networks. A 
graphical application, Poste 
has an OSF/Motif interface 
that includes multiple win¬ 
dows capable of accepting 
input simultaneously. 

The open architecture of 
Poste lets you easily integrate 
new applications as they be¬ 
come available. The program 
aids message delivery by 
providing recipient address 
templates for X.400 and In¬ 
ternet addressing. Message 
management features in¬ 
clude hierarchical file fold¬ 
ers, cross indexing, and 
message query and sorting 
on multiple fields. 

Price: $395. 

Contact: Alfalfa Software, 
Inc., Suite 4200, 185 Ale- 
wife Brook Pkwy., Cam¬ 
bridge, M A 02137, (617) 
497-2922; fax (617) 876- 
2523. 

Circle 1313 on Inquiry Card. 


The InterFax NX's software is built into the latest Next. 


works with all Macintosh 
portables. 

The Comport 5/42 wakes 
the Mac from sleep mode 
when it detects an incoming 
call and lets you schedule 
transmissions to take ad¬ 
vantage of nighttime rates. 
The software includes the 
QuickFax desk accessory, 
which lets you send faxes 
from within any application. 
Price: $699. 

Contact: PSI Integration, 
Inc., 851 East Hamilton 
Ave., Suite 200, Campbell, 
CA 95008, (800) 622-1722 
or (408) 559-8544; fax 
(408) 559-8548. 

Circle 1311 on Inquiry Card. 


Network 

Flexibility 

T he FlexiHub, a modu¬ 
lar internal lOBase-T 
hub, features modules 
called HubSimms. Each 
HubSimm provides connec¬ 
tivity for two ports, giving 
you the flexibility of in¬ 
stalling a hub with 6, 8, 10, 
or 12 ports. 

The FlexiHub is capable 
of full repeater signal regen¬ 
eration, as well as automat¬ 
ic and independent port par¬ 
titioning and reconnection. 

A BNC connector provides 
thin Ethernet connectivity 




PSI's Comport 5/42 fax/modem wakes sleepy Macintosh 
portables when it detects an incoming call. 
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You should buy a 

multi-user BBS for one simple reason: 

Return On Investment 


How much money do you pay to overnight 
courier services every month? How much to 
the U.S. Postal Service? Are you interested in 
making the most productive possible use of 
your business resources? 

A BBS (Bulletin Board System) can im¬ 
prove your bottom line in several ways: 

I. Cut costs by transferring computer files 
over telephone lines, instead of paying 
courier charges. With modems, you can 
send files to or from your home office at 
speeds up to 38,41)0 bits per second. A 
60-second telephone connection costing 
less than a dollar can take the place of a 
diskette via overnight courier costing 
$11.50 or more. 

2* Improve your overall business 

responsiveness by doing business taster. 

Why wait for that spreadsheet file 
overnight, by courier, when you can 
receive it instantly, by modern? Send and 
receive software, purchase orders, 
databases, and word processor files right 
away, rather than waiting a day. 

Sometimes an extra day can make the 
difference between success and failure. 

3. Eliminate mailing costs by offering files 
(updates, newsletters, CAD files, 
whatever your business may provide) to 
your customers for download, rather than 
mailing Lhem diskettes or printed matter 
all the time. The phone call is on their 
nickel, and they’ll love it because they’re 
getting the information right away, not 
several days stale. 

4* Gain a competitive edge by offering your 
customers round-the-clock service - but 
without increasing your staff hours! 24 
hours a day, your BBS can provide 
prices, refer people to your dealers, and 
act as a Q & A clearinghouse, all 
unattended. Your own people can log on 
for a few minutes a day, any time it is 
convenient for them. 

Depending on your particular business, you 
may be able to harness this technology in even j 

more productive ways. If you have a field sales 
force, for example, or a dealer network, your 
BBS can host both public discussion areas and 
private one-on-one E-Mail. If you're in the 
software business, you 
support, user-group li fo 
examples, and 
disks” to your 
you do market research ,) 
use online questionnaires 
vast amounts of daLa without ever 
picking up the phone or hiring a 
single telephone interviewer. 

Circl* 12 6 on Inquiry Card 
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You can calculate Return On In vestment (R.ti.L) as the ratio between the annual "payoff" of your BBS, minus expenses, and the 
initial cost of setting it up. The "payofl" may not be known exactly, but you can approximate it as a certain amount per hour 
of usage. One method of analysis, illustrated below, shows lhal various reasonable assumptions can yield exciting results: 
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£1800 
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0.60 
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$5400 
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9.38 

$13500 
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The figures shown here do not include overhead, set-up expenses, or ongoing maintenance. Soflware costs shown are tor the 
popular combination of the Menuman and File Library editions, with C source code, If you prefer fa do your own spreadsheet, the 
formulas here are (assuming columns lettered A through K); E-A*5Q,!—G*H/A, J-F*G'H*30, K-12 11 (J-E)/(B+C+D), 


You can get started with all of this for as 
little as $59* This buys our complete 2 -line 
software package. The Major BBS®, which 
includes E-Mail, file upload/download, 
teleconferencing, questionnaires, an Audit 
Trail, a -‘user registry”, and much more. Initial 
set-up is quick and easy - 15 minutes on the 
average - and unlimited technical support 
(within reason) is just a phone call away. 
There's even a 3(Fday money-back satisfac¬ 
tion guarantee. 

We’re hoping that you'll like the $59 pack¬ 
age so much that you'll want to expand it. Our 
main business is a wide variety of hardware 
and software add-ons, such as multi-modem 
cards, mulli-port serial cards, the GalactiBox, 
“extended editions” of The Major BBS, 

C source code, The Major Database, 
the X.25 software option, the 
Ergo OS/286 protected-mode 
toolkit, the Dial-Out package, 

Search-and-Retrieve r “, and 
an assortment of multi-user 
games and amusements. 


None of these add-ons approach the cost 
effectiveness of the $59 package, of course, 
but they all represent excellent value. Operate 
your own BBS for a few months, and find out 
for yourself just how useful a BBS can be. 

To order, just call 305-583-5990 and 
say, “I’d like to place an order!” We accept 
VISA, Mastercard, and American Express... 
or, we can ship C.O.D. if you like. We also 
accept Purchase Orders from major corpora¬ 
tions and government* 

Galactlcomm, Inc. 

4101 S*W. 47th Ave. #101 

Ft. Lauderdale, FL 33314 
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How to mak 
accommodate every" 



Food Cosmetics 


Q.T. Package Goods 
Sales Review 


Unit 

Sales 


Household 

Products 


TX)M: “Well, that’s an accurate presentation 
of unit sales, but what I'd like to know is dollar 
sales, ” 



Now, you can answer all those “What if...,’ 
“What about...” and “What would happen...” 
questions from every Tom, Dick and Harriet in 
the room. Instantaneously. In brilliant, photo- 
graphic-quality color. 

With the new In Focus 
5000CX LCD projection panel. 

Simply place it on your over¬ 
head, connect your Macintosh or 
IBM compatible computer and you 




have one of the most powerful and persuasive 
presentation tools ever seen. 

The 5000CX can project nearly 5000 
colors at a time. And its 640 x 480 resolution 
supports all VGA, EGA, CGA and Macintosh 
video standards. 

So you can access all of your computers 
software. While you’re presenting. 

You can project new projections. Revise revi 
sions. And tailor your presentation to accommo- 


IN FOCUS SYSTFMS INC ,* SW Mtduwk Stmt. Tualatin. Orrgtrt 97062.I-SO0-3U-7231. h OftfM, 503-69£-4%8, Kir; 50J-G92-4476. 'Offergoaditt the United Slates and Canada while supplies last. Vend where ta 
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(view 





>usehold 

roducts 



)ICK: "That was certainly 
uick. Have you got any data on 
he actual costs of goods?" 



Food 


Cost of 
Goods 




Household 

Products 


Q.T. Package Goods 
Sales Review 


HARRIET: “ That's not a pretty picture for 
the cosmetics division. By the way, do you think 
you could help me out on this presentation Tm 
giving tomorrow...." 


ate every member of your audience. On the spot. 

What’s more, you’ll never again have the 
ost or hassle of preparing slides. Or the bore- 
om of presenting yet another set of dull, black 
nd white overheads. 

The 5000CX is just one of a complete line 
f high-performance, portable In Focus color and 
lonochrome projection panels. 

Come see a demonstration of one today. 

We promise you a show you won’t forget. 


FREE OVERHEAD OFFER 
For a limited time, were giving away a free 
portable overhead projector with every In Focus 
color projection panel! It’s a $495.00 value. So 
call 1-800-327-7231 or in Oregon, 503-692-4968 
today. And arrange to see a free demonstration. 

IN FOCUS SYSTEMS*INC. 



shifted orprohibited. In foots, the In focus logo and the In foots5000CX art registered trademarks of In foots Systems, lm. All other trademarks or registered trademarks are the property of their respective holders. 
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NEWS 


WHAT'S NEW • PROGRAMMING SOFTWARE 



The graphical versions of Professional Edit for Unix include 
printer drivers for more than 450printers. Buzzwords ' Screen 
Shooter captured the moon bit-map image . 


Unix Development in Motif 
and Open Desktop 

A new programming and desktop publishing environment 
for Unix takes advantage of Motif, Open Desktop, and Open 
Look, letting you open multiple windows with files of up to 
1 MB each. The new graphical versions of Professional Edit 
let you cut and paste columns and blocks between windows 
while providing a workbench environment for linkers, make 
tools, and C compilers. The editor is WordStar and Side- 
Kick compatible; you can remap the keyboard to support 
your favorite editor interface. 

Price: Any platform running X Window System, $550 (in¬ 
cludes character-based version for terminals); DOS, $95; 
Windows, $195; any Unix character-based version, $295; 
Screen Shooter, $95. 

Contact: Buzzwords International, 2879 Hopper Rd., Cape 
Girardeau, MO 63701, (314) 334-6317; fax (314) 334- 
0794. 

Circle 1271 on Inquiry Card. 


A Mightier 
Look & Feel 

T he new version of the 
C-scape Interface Man¬ 
agement System and Look 
& Feel Screen Designer, a li¬ 
brary of C routines for 
creating user interfaces, now 
offers support for several 
DOS extenders, allowing you 
to write applications that 
break the 640K-byte barrier. 
Version 3.2 of the system 
also supports the X Window 
System for Unix and VMS. 

Supported extenders in¬ 
clude the Phar Lap 386| 
DOS-Extender, Rational 
Systems* 16/M DOS Extend¬ 
er, and Ergo Computing’s 
OS/286 DOS Extender. The 
C-scape library of routines 
lets you add text-entry fea¬ 
tures such as word wrap, 
search and replace, and block 
commands to your applica¬ 
tions. You can also add 
menuing systems, mouse 
support, data entry, help, 
graphics compatibility, and 
other interface elements. 
Price: DOS version, $499; 
Unix version, $1499; QNX 
version, $599; VMS ver¬ 
sion, $2499. 

Contact: Oakland Group, 
Inc., 675 Massachusetts 
Ave., Cambridge, MA 
02139, (800) 233-3733 or 
(617) 491-7311; fax (617) 
868-4440. 

Circle 1272 on Inquiry Card. 


C++ Library 
for dBASE 

A new multiuser data¬ 
base management li¬ 
brary for C++ lets you 
work directly with the data, 
memo, and index files of 
dBASE IV and build dBASE 
IV-compatible applica¬ 
tions. By using C++ and the 
class library, you can pro¬ 
gram applications with code 
that is faster, more flexible, 
and more portable than pro¬ 


gramming in a dBASE 
language. 

Price: $295. 

Contact: Sequiter Soft¬ 
ware, Inc., Suite 209, 9644 


54 Ave., Edmonton, Alber¬ 
ta, Canada T6E 5V1,(403) 
448-0313; fax (403) 
448-0315. 

Circle 1274 on Inquiry Card. 


A New Look 
to Portable 
Interfaces 

A spect, a set of graphi¬ 
cal user interface cre¬ 
ation tools and libraries for 
writing portable graphics- 
based applications, includes 
a C-callable application pro¬ 
gramming interface and an 
interactive design tool. You 
can port applications writ¬ 
ten to the Aspect API to each 
supported run-time envi¬ 
ronment. An OSF/Motif and 
a Unix-character run-time 
environment should ship by 
the end of May. Other ver¬ 
sions will follow later this 
year. 

The design tool produces 
a portable resource file that 
allows changes to the inter¬ 
face without recompiling the 
application. Each Aspect 
run-time environment imple¬ 
ments elements such as 
menus, push buttons, and 
scroll bars in the underly¬ 
ing native toolbox. An appli¬ 
cation with an Aspect user 
interface, when linked to the 
Aspect Motif run-time, re¬ 
sults in a native Motif imple¬ 
mentation. Likewise, the 
same application, when 
linked to the Mac run-time, 
results in a native Mac 
application. 

To solve the dilemma of 
Unix developers who want to 
offer software in an X Win¬ 
dow-based user interface as 
well as a character inter¬ 
face, Aspect developed a 
character run-time. 

Price: Character-based 
SCO Unix and Interactive, 
$995; Motif, $1495; intro¬ 
ductory price for Mac and 
Windows (when they be¬ 
come available), $795. 
Contact: Open, Inc., 655 
Southpointe Court, Suite 
100, Colorado Springs, CO 
80906, (719) 576-8967; fax 
(719) 576-7246. 

Circlo 1273 on Inquiry Card. 


84 BYTE -MAY 1991 



















t 



)stScript solutions for LaserJet printers 
haven't exactly set records for speed. 

But times have 
changed. 


In the past, patience has been a necessity 
when printing PostScript® quality graphics 
and text on your LaserJet IIP, III, or HID laser 
printer. 

Introducing PacificPage XL m - 
it will change the way you look * 
at PostScript language emula- i 
tion products, both in price and 
performance. That's because 
PacificPage XL offers PostScript 
compatible output in record time for a price 
lower than competitive products. 

Compare it to the Hewlett-Packard 
PostScript solution. For their cartridge and 
2 MB of printer memory you will spend 
$1085. PacificPage XL provides the newest 
version of our PacificPage P*E cartridge and 
a high speed accelerator board that installs 
easily into the LaserJet's printer memory slot. 
It includes an Intel i960™ KB RISC micropro¬ 
cessor and 2 MB of memory which produces 
output 2 to 8 times faster than the HP car- 



PacificPage PaoficFage HP PostScript 
XL 4.0 


l tridge solution. All for the 
| low price of $999. 

Even without the 
accelerator board, 
PacificPage P*E now 
provides an overall 25% 
increase in speed over the 
HP cartridge. PacificPage P # E and 
PacificPage XL come with a life¬ 
time warranty and a money back 
guarantee of satisfaction. 

If you're looking for a change of 
pace in PostScript 
solutions for the 
LaserJet printer, call 
your nearest dealer or 
contact Pacific Data 
Products, 9125 Rehco 
Road, San Diego, 

California 92121, USA. 

(619) 597-4644, Fax 
(619) 552-0889. 



PACIFIC 


DATA PRODUCTS 



All prices are U-S- list effective 2/35/91 For time COmpuisQm, FtiastScript so In tiOiii instill led on LaserJet IQ printer connected via parallel cable to NEC 366 25 Mhz personal computer. All 
printer times measured Emm hitting "Enter™ key to engine start-op. FarificFage XL and PadEirPage P“F a n? trademark* of Pacific Dalit Products, Inc I960 Is a trademark of Intel Corporation, 
PhoenixFage is a registered trademark of Phoenix Technologies Ltd- Copyright 1987,1988 Phoenix Technologies Ltd. HP, LaserJet and Resolution Enhancement am registered trademarks af 
Hewled-Factard Co. PostScript is a registered trademarks of Adobe Systems Inc. EUROPEAN SALES OFFICES: Tke Nedierlaed*, Tel (31) 24475566, Fm (31)20-453329 France Td (33) I- 
42669075, Fax (33) 142661560 England Tel (44) 442-231414, Fm (44) 442-236540 StritawlKrtd Tel (41)2241265^ f n* (41) 224106S2, © 1991 FadfiC Data Products, Inc. 












NEWS 


WHAT'S NEW • BUSINESS SOFTWARE 


Spreadsheets 
for Motif, 

Open Look 

A ccess Technology’s 
newest version of its 
20/20 spreadsheet supports 
OSF/Motif and Open Look 
graphical interfaces. The 
graphical 20/20 takes full 
advantage of the X Window 
System environment, re¬ 
sponding automatical ly to 
window modification such as 
resizing, repositioning, and 
cutting and pasting data 
between windows* 

Developed in tandem 
with Sun, the Open Look 
version uses that environ¬ 
ment’s pushpin facility to 
make dialog boxes (which 
normally pop up and disap¬ 
pear) remain on-screen. It 
also lets you drag and drop 
icons representing 20/20 
files from the Open Look file 
manager into 20/20 for 
automatic loading. 20/20 is 
also available for SunView, 
as a character-based interface 
product, and in a real-time 
version for market traders 
who need the automatic up¬ 
dating of spreadsheets as 
information changes. 

Add-in products for 
20/20 include OpenLink, a 
bridge to applications writ¬ 
ten in traditional program¬ 
ming languages, and Data¬ 
base Connection, a DBMS 
retrieval mechanism that 
draws information into the 
spreadsheet for processing. 
Access says the connection 
lets you transparently inte¬ 
grate 20/20 with Oracle, In- 
gres, and Sybase databases 
without knowing Structured 
Query Language or requir¬ 
ing an intermediate tempo¬ 
rary file. 

Currently, 20/20 runs on 
more than 25 different Unix 
platforms. 



20/20 supports screen graph types including pie, comparison 
bar. overlay, and x,y graphs. 


Price: 20/20 prices start at 
$600 per workstation; 20/20 
real-time prices start at 
$1800; OpenLink and Data¬ 
base Connection prices 
start at $240 each. 

Contact; Access Technol¬ 
ogy, Two Natick Executive 
Park, Natick, MA 01760, 
(508) 655-9191; fax (508) 
651-3788. 

Circle 1275 on Inquiry Card. 

T he Exclaim! graphical 
spreadsheet for the X 
Window System and Motif 
now supports a live link to 
the X version of Frame- 
Maker, allowing a document 
to contain WYSIWYG 
spreadsheet images and busi¬ 
ness graphics. The program 
also supports the IS08859 
character set. allowing you 
to store information in 
French, German, Spanish, 
and other languages. The 
program runs on a variety 
of Unix platforms. 

Price: $695 per floating 
license. 

Contact: Quality Software 
Products, 5711 West Slauson 
Ave., Suite 240, Culver 
City, CA 90230, (213) 410- 
0303; fax (213) 410-0124. 
Circle 1276 on Inquiry Card. 


What You See 
Is What You Get 
with Quattro 

B orland continues to 
add features to its Quat¬ 
tro Pro (QP) spreadsheet 
without requiring a hardware 
upgrade from an 8088- 
based PC with 512K bytes of 
RAM. Version 3*0 of the 
program adds a WYSIWYG 
display for working with 
t y pefaces, sty les, colors, 
and sizes. The WYSIWYG 
Zoom lets you proportionally 
reduce or enlarge your 
screen (between 25 percent 
and 200 percent) to see 
more or less of your spread¬ 
sheet* A handy print-to-fit 
feature automatically shrinks 
or enlarges a print block to 
fit it into a single page, and 
the program has built-in 
banner-printing capability. 

Unlike the Impress add¬ 
in for Lotus 1-2-3 release 
3.1, which has its own 
menu structure and creates 
modified versions of the 
underlying spreadsheet, QP’s 
WYSIWYG is totally inte¬ 
grated into the program. Ac¬ 
cording to Borland, this lets 


you work with any aspect of 
the program in WYSIWYG 
mode without requiring you 
to learn another command 
set. QP 3.0’s backward com¬ 
patibility lets you share 
files among previous versions 
of the spreadsheet, and it 
runs on everything from an 
8088 to a 486 system. 

The Pro View Power Pack 
provides additional clip art, 
fonts, macros, and other 
presentation capabilities to 
augment those already in 
QP 3,0 (e.g., transitional ef¬ 
fects). The pack, which 
comes with QP 3.0, includes 
a macro library for stream¬ 
lining the process of creating 
graphs and presentations. It 
also has two headline type¬ 
faces, clip art, graph and 
text chart templates, and a 
collection of digitized 
.sound effects for use during 
slide-show transitions. The 
three effects are fanfare, 
thank you, and applause. If 
your company’s fortunes 
have been colored red , you 
can get a boo and other sound 
effects from a Borland 
third-party developer. 

QP 3.0 is part of Bor¬ 
land’s strategy to provide a 
continuum of products that 
provide for an easy upgrade 
to Windows. The company 
says it will deliver a full 
Windows version of Quattro 
this year. 

Price: QP 3*0 with Pro- 
View, $495. 

Contact: Borland Interna¬ 
tional, Inc., 1800 Green 
Hills Rd„ P.O.Box 
660001, Scotts Valley, CA 
95067, (408) 438-8400. 

Circle 1277 on Inquiry Card. 
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For more information, call: 


800-231-7717 ext. 2606 


In CA: 800-552-8885 ext. 2617. 


W: 
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Tools That Power The Desktop. 


We Cant All Work In The Same Shoes. 

[ hy Should We Work With The Same Mouse? 


Cirdt 194 on Inquiry Card (RESELLERS: 195). 
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When you think about it, a one-size- 
fits-all mouse makes os much sense 
as a one-size-fits-al I shoe. Thafs why 
Logitech™created MouseMan”—the first 
line of mice designed to fit different 
kinds of hands. All MouseMan prod¬ 
ucts are ergonomically shaped for 
comfort and ease of use. They're 
also totally plug compatible with the 
Microsoft* mouse. Of course, all come 
with Logitech's legendary quality and 
lifetime warranty. 


MouseMan for 
the Right Hand 


MouseMan for 
the Left Hand 


MouseMan 
Cordless 
Radio Mouse 








We finally f 

THAT CAN OL TPERFOR: 


The Tam ion 486/33* 

An awesome computer designed from the ground 
up around the top of the line Intel® 80486 processor* 
But processing at a speed of 
33 MHz. And we didn’t slop there. 

We added our exclusive 
MultiGACHE™, a 64k external 
cache that accelerates processor read 
operations even more. 

And we didn't stop there. We put it into 
high gear with the proprietary land on 
Power Poster 1 '*. A unique write buffer that 
speeds up write operations to RAM. 

And then to make things really fly, 
we combined a 64 hit bus (double the width) with 
the latest EISA technology to boost performance to 


previously unheard of levels. As much as two times 
faster than a 386. 

Of course, w ith any Tandon Computer you also 
get prompt delivery, a one year 
limited warranty, on-site service, 
and 24-hour, on-call tech support. 
We even offer a special leasing 
program. And if for any reason you’re 
not pleased, you can get a full refund 
within the first 30 days. 

So if you’re interested in what has to 
be considered one of the fastest personal 
computers in the world call us today about 
our Tandon 486/33. Or ask about our 
386/33 for $3399 or 386/25 for just $3099. And be 
treated to one of three top performances daily. 



COMPLETE SYSTEM! 


* 30-Day Money Back 
Guarantee 

* IbU-Free Tfechnicai 
Support 

* l-yfear Limited 
Warranty 

* On-Site Service 

* Leasing Program 
Avai table 












Nl) A MACHINE 

[he TXndon 486/25. 


Guidon 186/33 • Price includes: System unit. 4MB BAM: 200MB 
IDE hard drive: 1.2MB or 1.44MB diskette drive; VGA monochrome moni¬ 
tor: 16-hit video card: keyboard; power cord: Microsoft® Windows" 3.0. 
and serial mouse; operation and installation manual: Tandon MS-DOS soft¬ 
ware and manual. • Upgrade options: 2MB and 8MB memory 
upgrade kits (to 64MB); 330MB. 600MB. and IGB SCSI hard disk drives: 
650MB ISO-approved optical drive and cartridge; VGA and Super VGA 
color monitors; graphics accelerator card; 2400 baud modems: network 
cards; laser printers, landon 386/33 and Tandon 386/25. • Price 
includes: System unit; 4MB BAM (Tandon 386/33): 2MB B AM (Tandon 
386/25); liOMB IDE hard drive; 1.2MB or 1.44MB diskette drive; VGA 
monochrome monitor, 16-bit video card; keyboard: power cord; Microsoft 1 * 
W'indows" 3.0 and serial mouse; operation and installation manual: 
Tandon MS-DOS software and manual. • Upgrade option*: I MB and 
4MB memory upgrade kits (to 16MB); 80387 math coprocessor, additional 
1.2MB and 1.44MB diskette drives; 200MB IDE. 330MB ESDI hard 
drives; VGA and Super VGA color monitors; graphics accelerator card; 
2400 baud modems; network cards; laser printers. Tower models available. 
Please eall for information. 


Options and Custom Configurations 

• Hard Drives. Diskette 

• VGA and Super VGA 

and Optical Drives 

Monitors. 

• Mcxlcms 

• Additional Options 

• Memory Expansion 

Ava i 1 able O n All 

Systems. Please Call. 

• Coprocessors 



TO ORDER DIRECT, CALL NOW: 

800-800-8850 

FAX 805-529-8408 


Tandon reserves the right to amend specifications and prices without notice Tandon 486. Tandon 386. SL386sx, SL 488. 
LT/286, LT/386S*. 3866V*. 286/N. Tandon Tower 386. Tandon Tower 486, PowerPoster, MuftCACHE are) MIAT are 
trademarks of Tandon Corporation Intel ts a registered trademark of Intel Corporation Al other products or services are 
identified by the trademarks or service marks of their respective companies Lease terms vary by system 
©1991 Tandon Corporation, Moorprek. CA 
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NEWS 


WHAT'S NEW • SCIENCE I ENGINEERING SOFTWARE 



FEHT generated this contour plot of temperatures of a nuclear 
reactor on the Mac. The program lets you assign varying degrees 
of fine meshing to your problem. 


FEA for 
Engineers 
on the Mac 

F EHT, a finite element 
analysis program origi¬ 
nally designed to solve 
heat-transfer problems, is 
now available for solving 
problems in electrical engi¬ 
neering and civil en¬ 
gineering. It gives numerical 
solutions to the governing 
partial differential equations 
that describe conduction 
heat transfer, electromagnet¬ 
ic fields, potential flow, 
and other phenomena. The 
program provides a draw¬ 
ing environment for entering 
the 2-D problem, the finite 
element calculation proce¬ 
dure, and the ability to 
graphically display the 
results. 

The program runs on any 
Mac with 1 MB of RAM. 
Price: $400. 

Contact: F-Chart Soft¬ 
ware, 4406 Fox Bluff Rd., 
Middleton, WI 53562, 

(608) 836-8536. 

Circle 1278 on Inquiry Card. 

Engineering 
Notebooks for 
the Mac, Unix 

H iQ is designed to re¬ 
place all the functions 
of an engineer’s notebook 


as well as provide all the 
tools that an engineer would 
normally use. The program 
integrates management, de¬ 
sign and graphics, program¬ 
ming, engineering analysis, 
and data reduction. 

The HiQ core includes 
more than 500 math and 
graphical algorithms and 
more than 100 problem solv¬ 
ers. Word processing, ad¬ 
vanced numeric calculation 
capabilities, powerful 
scripting, 2-D and 3-D 
graphing, and networking 
facilities are included with 
the program. 

The program is available 
for the Mac SE/30 or higher 
and Sun workstations. Ver¬ 
sions are planned for the 
IBM RISC System/6000 
and DEC workstations. 


Price: Prelease price, $495; 
$695 thereafter. 

Contact: Bimillennium 
Corp., 101 Albright Way, 
Los Gatos, CA 95030, 

(800) 488-8662 or (408) 866- 
2010; fax (408) 866-2305. 

Circle 1279 on Inquiry Card. 

Estimate Natural 
Radiation Effects 
in Space 

S pace Radiation lets you 
model the effects of nat¬ 
ural radiation in space on 
digital electronics and 
humans. It estimates single¬ 
event error rates, radiation 
dose, and dose equivalent 
in any orbit, Severn Commu¬ 
nications says. 

Version 1.1 of the pro¬ 
gram handles cosmic rays, 
trapped protons, and solar 
particles. For satellite and 
communications design, the 
program can model the ef¬ 
fects of trapped electrons. 

Space Radiation runs on 
DOS-based systems with 
640K bytes of RAM. A 
math coprocessor is rec¬ 
ommended. 

Price: $2495. 

Contact: Severn Commu- 



i 




The interface 
of HiQ resembles 
that of an engineer’s 
notebook. You can 
“tear out ”pages and 
combine them with 
other notebook elements. 


nications Corp., 223 Ben- 
field Park Dr., Millers- 
ville, MD 21108, (301)987- 
5236; fax (301) 987-3113. 

Circle 1280 on Inquiry Card. 

Mathematical 

Multiplied 

Capabilities 

M athematica 2.0, a 
new version of the 
mathematical analysis pro¬ 
gram for the Mac, Unix 
workstations, and Win¬ 
dows, adds 283 functions, 
bringing its total to over 
800. The program now 
solves numerical differen¬ 
tial equations and has new 
programming capabilities, 
sound, and a faster compiler. 

A new set of functions 
relates to linear program¬ 
ming to solve optimization 
problems in operations re¬ 
search. Some of the new 
features work only on certain 
platforms; for example, the 
Mac, Sony, Next, and Sun 
computers, which have 
built-in sound capabilities, let 
you render data and func¬ 
tions in audible form; pub¬ 
lishing extensions to the 
Mac and Next let you create 
on-line books; and Mac, 

PC, and Windows users can 
simulate multitasking with 
Mathematica’s concurrent 
processing feature. 

The programming lan¬ 
guage now includes tracing 
and debugging features and 
direct file manipulation. A 
new compiler can signifi¬ 
cantly increase execution 
speed. 

Price: $595 to $30,000. 
Contact: Wolfram Re¬ 
search, 100 Trade Center 
Dr., Champaign, IL 61820, 
(217) 398-0700; fax (217) 
398-0747. 

Circle 1281 on Inquiry Card. 
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Everythir^¥)uEverWinted In UNIX. 

And Less. *99.95.’ 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual done of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol¬ 
lars per copy in licensing fees. 

What’s more, Coherent embod¬ 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform¬ 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLER. FASTER.. .BETTER. 

Everybody appreriates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


LESS 

IS MORE! 

Coherent For Santa Cruz 
thelBM-PC/AT Operation’s 
and compatible XENIX 286, 
286 or 386 Version 232 
based machines. 

No. of Manuals 

1 

8 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

100.3 sec 

Price 

$99.95 

$1495.00 


*Byte Excel benchmark, 1000 iterations on 20 MHZ 386. 

Hardware requirements: 1.2 meg 5V4* or 1.4 meg 3Vi' floppy, and 
hard disk. Does not run on MicroChannel machines. 


EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance commands plus UUCP. 
CRITICS AGREE: ITS 
AN INCREDIBLE VALUE! 

“Mark Williams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
clone, you find yourself thinking 7 
can’t believe it’s not UNIX.’ ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

“...(Coherent) may be the best thing 
that has happened to UNIX yet.” 

-William Zachmann, PC Week, 
November 5,1990 

“If you want to come as close as you 
can to real UNIX for a low price, 
COHERENT can’t be beat.” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100... I don’t see how you can 
go wrong with Coherent.” 

-David Fiedler, BYTE Magazine, 
November 1990 

EXPERIENCE, SUPPORT 

AND A 60-DAY 
MONEY BACK GUARANTEE. 

Wondering how something as 
good as Coherent could come from 



NEW COHERENT RELEASE 3.1 
NOW WITH... 

-elvis: vi editor done 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 

-UUCP Bulletin Board System 
-RAM disk support 
-And much, much more! 


OVER 10.000 SATISFIED USERS! 


nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, 1L 60062 


'Plus shipping and handhng. Coherent is a trademark of Mark 
Williams Company. UNIX is a trademark of AT&T. XENIX is a 
trademark of Microsoft. 





















NEWS 


WHAT'S NEW • OTHER SOFTWARE 



The HotShot Image Base displaying a Harvard Graphics chart 
prior to auto loading into Ventura Publisher. 


Two Image 
and Document 
Databases 

S ymsoft's HotShot 
ImageBase uses a TSR 
image finder/previewer to 
eliminate the frustrating and 
slow task of blindly loading 
images into Ventura Pub¬ 
lisher and most word pro¬ 
cessors. 

The program supports 
WordPerfect, Microsoft 
Word for DOS, Harvard 
Graphics, other applications, 
and 10 graphics file 
formats. 

Price: $149. 

Contact: Symsoft Corp., 

924 Incline Way, Call Box 5, 
Incline Village, NV 89450, 
(702) 832-4300. 

Circle 1282 on Inquiry Card. 

T he PixSure File Docu¬ 
ment Imaging System 
lets you electronically cap¬ 
ture, store, manage, and re¬ 
trieve files, including let¬ 
ters, handwritten notes, 
forms, and all types of 
paper documents. You can 
retrieve documents with 
user-defined keywords such 
as names, dates, customer 
numbers, or other 
information. 

The program is designed 
for the Novell network 
environment. 

Price: $1495. 

Contact: The Norick Com¬ 
panies, 5400 Northwest 
Grand Blvd., Suite 450, 
Oklahoma City, OK 73112, 
(800) 527-5764 or (405) 
947-7560; fax (405) 
946-7559, 

Circle 1283 on Inquiry Cord. 


Easy Backup 
for OS/2 PM 

I rwin Magnetic Systems 1 
new OS/2-based backup 
software for stand-alone 
and networked PCs takes ad¬ 


vantage of Presentation 
Manager and OS/2's multi¬ 
threading and multitasking 
capabilities to launch back¬ 
ground sessions. 

You can select files while 
the software loads a backup 
tape. An integrated library 
gives you on-line access to 
directory information from 
all your tapes and backups. 

EzTape PM incorporates 
the Stac Electronics algo¬ 
rithm for increasing the ca¬ 
pacity of a tape drive and 
supports all versions of 
OS/2, including High Perfor¬ 
mance File System support¬ 
ing OS/2. 

Other features include 
automatic unattended back¬ 
up, multiple hard disk vol¬ 
ume backup, and two levels 
of data protection (pass¬ 
word and encryption). 

Price: $329. 

Contact: Irwin Magnetic 
Systems, Inc., 2101 Com¬ 
monwealth Blvd., Ann Ar¬ 
bor, MI 48105, (313) 930- 
9000; fax (313)995-8287. 


Recover from 
Unix Crashes 

W ith the new Veritas 
File System (VxFS) 
and the Veritas Volume 
Manager (VxVM), Veritas 
provides a flexible, high- 
performance commercial file 
system for Unix. VxVM 
provides on-line reconfigura¬ 
tion, striping, spanning, 
and disk mirroring. VxFS 
provides fast recovery from 
crashes. 

The Veritas system main¬ 
tains a log of intended 
changes to the descriptive 
data that accompanies Unix 
files, clearing entries from 
the log as they are written to 
disk. If, after a system 
crash, the Veritas software 
finds leftover entries in the 
log, it simply writes them to 
disk. As a result, the maxi¬ 
mum time to restore even a 
disk drive of 1 gigabyte is 
about 15 seconds. Traditional 
Unix restoration methods 
might require 30 minutes. 


The system lets you reor¬ 
ganize file systems into con¬ 
tiguous blocks while the 
disk is being used. When 
used together with the logi¬ 
cal volume manager, you can 
expand file systems while 
they’re still active. 

At a lower level, the file 
system's behavior can be 
tuned by applications when 
a certain type of I/O is ex¬ 
pected. This mechanism 
allows database managers 
and other disk-intensive ap¬ 
plications to avoid the direct- 
to-disk approach that is 
commonly taken to work 
around the file system. 

Price: Prices depend on 
system. VxFS, from $1200 to 
$18,000; VxVM, from 
$1000 to $15,000. 

Contact: Veritas Software 
Corp., 4800 Great America 
Pkwy., Suite 420, Santa 
Clara, CA 95054, (408) 727- 
1222; fax (408) 562-4334. 

Circle 1285 on Inquiry Card. 


DOS Memory 
at 952K Bytes 

M emory Commander, 
a DOS memory man¬ 
agement utility for 386 and 
486 computers, lets you free 
up memory by moving TSR 
programs and device drivers 
into high memory between 
640K and 1024K bytes. De¬ 
pending on your system’s 
video configuration, the util¬ 
ity can provide up to 952K 
bytes of contiguous memory 
for use by your application. 

The program lets you 
configure up to five memory 
models. Once you install 
Memory Commander, it se¬ 
lects the best model for the 
application without requiring 
rebooting. 

Price: $99.95, 

Contact: V Communica¬ 
tions, Inc., 4320 Stevens 
Creek Blvd., Suite 275, San 
Jose, CA 95128, (408) 296- 
4224; fax (408) 296-4441. 
Circle 1286 on Inquiry Cord. 
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SPREAD THE WORD 

Your new preset is important to us. Please address information 
to New Products Editors, BYTE , One Phoenix Mill Lane , Peter¬ 
borough , NH 03458 . Better yet, use your modem and mail new 
product information to the microbytes, hw or microbytes, sw 
conferences on BIX. Please send the product description, price, 
ship date, and an address and telephone number where readers 
can get more information , 
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MICROBYTES 

9015-3 

Kyocera's Mu HI light IJIsx 
90IS-7 

SHORT TAKES 
Olivetti Tosses Its Hat Into 
the 386SX Ring 

Digital Research's Multiuser DOS 
A Pocket Computer Connection 
for the Macintosh 
90IS- U 

WHAT'S NEW 
9015-19 




New Advances in Safety Offer 
Full Protection from Radiation 


EIZO's E&! (Ergonomic Innovation and 
Intelligence) Series display systems are proof 
that no contradiction needs to exist between 
performance and product quality on the one 
hand and safety and fow radiation on the 
other The latest advances in visual electron¬ 
ics embodied in E&l Series displays provide 
the ultimate combination of safety and 
quality performance. The most important 
features of these exciting new professional 
display systems are elimination of harmful 
static electricity and greatly reduced low- 
frequency alternating magnetic and electric 


R&CO?nrnerj<tfrd EIZO Controllers for EIZQ Displays 


T6G0 

► 

MD-B12-/0 

94001 

► 

MD-ata-eo 

T560i 

► 

MD-BT2-70 

9080i 

* 

MD-B11, GC40 1 


9060S ► wiD-00 7, BiO 



radiation. Specifications for radiation and 
static electricity conform to the new Swedish 
MPR-1990 standard and the values recom¬ 
mended by the Swedish Confederation of 
Professional Employees (TCO) (This option is 
only available in some countries). 

E&l Series displays have a unique saddle-to- 
saddle deflection yoke that eliminates image 
interference between two displays placed as 
dose as 15 cm apart And, of course, the E&l 
Series represents crystal clarity on every inch 
of the screen — a feature that has made EIZO 
d isplays the f i rst choice of working professional s. 


FLEXSCAN T660 20" Professional Hi-Res 

Colour Display (TRINITRON* CRT adapted! 

• Q.Siimn screen pilch TfllNITBOil" CRT *1200 k 1(124 HrflH radiation 

• High. ielre;li rail? ■ ^rih riEqufinCy Aiitilmfllii: nil|u£lnififil, H 111 - 

V' b-b — Artdi ^Ueeli-nri. dnb-stabc CRT iurtacc panel • Law 
R^diDhcri •Dj‘nsn!:i. Seam Spot Control SysSem * PiDlKsinrsal LAD and 
DTP use. Sups VGA, Mae U computable 
FLEXSCAN 94001 

20 Professional Hi^Res Intelligent Colour Display 

• Picture digilallf eunirollod with micrupiDCKsnr •T?0D a ID24 high 
fesal jL an • k.m frequency Aunmatic adjustment; H: JO - €51(112. V. 55 

9BHz •Low Rudiation *Ahl. static electricity •Dynim n Seem Spot 
Control Syslem •PujIbeeiwibI CAD and DTP use. Super VGA. Mae II 
tprepnEibta 

FLEXSCAN TS60i 17" Professional Hi-Hes 

Intelligent Colour Display (TRINITRON' CRT adopted) 

• D.25mn screen pitch', nnni^lare treated. antr-stelic eJBtlncity 
TfllNETRON* CfiT wrtti Sdica CMNifl • Pretora digitally duiufrtillad wilh 
inicfopiQcesstif •1280 1 KJJl high pesoluiiQn • Migh ratneth rate • Sean 
frequency: Aulsmalii aUjuctnwnt, It 30 - ?akHi; V: 55 - 

Radiation •Dynsnvc Seam Spnl Lnntral System * Prolessicnal LAD and 
DTP use. Sups VGA. Mac ll cernpaliKe 
FLEXSCAN 9080i 
iG Hi-Res Intelliytul Colour Display 

• Picture fligitalry tunlrnfleif w-lh nkeiGpracissof #[R?4 p. 766 high 
fesfllutioo •Mig.’i refresh (ale *tkan. frequency Automatic adjustment, 

M. 3 D - 64 kHz, V. 50 30 Hz *Uw fladisfran • Antistatic eleclrinly 

• Dyrsmic Focus Dreed • Perwnat LAD and DTP use. 5-up® VGA, Mac II 
cflmpahbTe 

FLEXSCAN 9060 S 1$" Hi-H*s Colour Display 

• 300 1 600 resolution •Scan frequency. Automatic adjustment. 

H: 15.5 -- 36.5kHz. V: 51) !)DKr *Lcw Radiation • AnEistalic electricity 

• Dynamic Focus Circuil •Supe VGA, EDA. LG A, Mad fi cumpatibia 



Professional Display Systems 


EIZO CORPORATION 7-36-1, Yokogawa, Kanazawa, Ishikawa 92L Japan TeE {0762) 41 8600 Fax {0762) 41 0300 Tlx: 5122-022 EIZO J 

EIZO (UK) LTD. Genesis Business Park, Albert Drive, Shearwater, Woking Surrey GU21 5RW Tel; (0463) 757118 Fax; (0483) 757121 Tlx: 656640 EIZO UK G 


EIZO □ibtftaJtari: Australia Negation Pty Ltd, Tel. (DZ) S?5 167 r> Amiri* HAYWARD COMPUTER + PERIPHERIE Tat |G6fii) &52B29d.',B *Wnm Mooudax Senium Tel. (02) 477 92 11 Cypru* IMG COMPUTER CENTER LTD, Tr- (5-H 5 3764477 
Dtnmmrk SC Mdlrlc tvS T 0 i (42] BB4S0B/Fiatapd TEHOKlVI Of Taf: (0| 75* i C22 -'Franc * INCOMA TbI. [01] 47.91 47 02 C*nn*iiy Run E l*Mrpmk G mbH Tel: (02153 j 733-OrOrwn:* MICROTEC Computer* Tel. |D1j 053511 5.■«*«* Konu 
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INTERNATIONAL MICROBYTES 


Industry news and technological developments in the international microcomputer market 


Eden Develops First U.K. Pen-Based Computer 

E den Group (Cheshire, U.K.) has finished development of a DOS-compat¬ 
ible pen-based computer, the first that has been wholly financed and de¬ 
signed in the U.K. The new Papertalk VPi386 is designed around a 16-MHz 
Intel 386SX CPU and currently runs MS-DOS 3.30; it will support Microsoft’s 
newly announced PenWindows when this environment becomes available. 

Eden has also negotiated with GO Corp. for a port of the PenPoint object- 
oriented pen-based operating system, which should be ready later this year. 
Hardware features to support PenPoint, namely a soft power-down switch and a 
hardware identifier for networks, were designed into Papertalk from the start. 

The Papertalk VPi386 is a flat tablet, measuring 340 by 270 by 28 mm and 
weighing 2.4 kg (including batteries). On the top of the tablet is a high-resolu¬ 
tion backlit black-on-white LCD, with a viewing angle of 50 to 130 degrees, that 
emulates a 640- by 480-pixel VGA display with 16 gray levels. 

A metallic border that acts as a function-key tablet surrounds the display; you 
can place overlays over this border to emulate a PC keyboard, a digitizing tablet, 
or other input devices under software control. The whole display area is covered 
with a tough polycarbonate film on which you “write” with the attached pencil. 
The company will offer two pencil options: one with a single writing end and a 
button, to support PenWindows, and a proprietary double-ended pencil (one end 
writes and the other erases) for dedicated data-gathering applications. These 
pencils have a high resolution of 1000 points per inch and a sample rate of 100 
points per second. 

The machine comes with options of 1,2, or 4 MB of RAM and 1 or 2 MB of 
flash EEPROM. Two Japan Electronic Industry Development Association- 
standard memory card slots in the edge of the case provide the mass-storage 
space; at present, these hold 512K-byte static RAM cards, but the company 
promises higher capacities and flash memory cards. Two serial ports support 
attachment to external modems and fax machines. There is also a parallel- 
printer port. 

Eden does not intend to sell the VPi386 under its own name but rather offer it 
as an OEM product to be labeled by other manufacturers, some of whom will 
supply it as a dedicated machine with ROM software. Eden has developed its 
own “virtual paper” application that lets you scribble handwritten notes and 
sketches, but the firm will not be pursuing handwriting recognition technology; 
that will come from PenPoint and other third-party software. 

—Dick Pountaln 


New Version of C++ Comes to the Transputer 


NANOBYTES 


Personal computer sales hit a 
high last year in Denmark. More 
than 150,000 machines were sold 
there, according to figures from 
International Data Corp. Scandi¬ 
navia. Most of the computers in 
Denmark are from IBM, fol¬ 
lowed by Commodore, Apple, and 
Olivetti, IDC says. 

Meanwhile, PC sales were down 
in Taiwan, according to another 
industry monitor. The Market In¬ 
telligence Center, based in Taipei, 
has released figures that show 
personal computer sales slipped 6 
percent in 1990, compared to 
1989 numbers. Shipments totaled 
278,000 in 1990, the study says. 
The MIC report blames a slow¬ 
down in the economy. 

British Technology Group 

(London) is looking for portable 
computer and other electronics 
manufacturers who might want to 
license its algorithms and designs 
for continuous speech recogni¬ 
tion. The company claims that its 
technology performs better than 
speech boards equipped with dig¬ 
ital signal processors and that it is 
less expensive. The algorithms 
primarily work in systems with at 
least an 8-bit processor. This 
design requires 64K bytes: 40K 
bytes to hold up to 10 command 
words and 24K bytes for program 
space. For additional informa¬ 
tion, contact Peter Hawkes at 
071-403-0320 or fax: 071-403- 
0320. 


I nmos (Bristol, U.K.) and compiler 
firm Glockenspiel (Dublin, Ireland) 
have announced availability of Glocken¬ 
spiel C++ 2.0 for the transputer on IBM 
PC, Sun-3 and Sun-4, and VAX VMS 
hosts. Inmos software manager Tony De- 
bling says that the data encapsulation 
mechanism in object-oriented C++ lets 
objects be safely executed on multiple 
transputers. 

Each Glockenspiel C++ product con¬ 


sists of two compilers. The first inte¬ 
grates with the Inmos ANSI C compiler 
to generate code for transputer networks, 
while the second generates native code 
for the host machine by integrating with 
the host’s C compiler. In the case of IBM 
hosts, this means Microsoft C 6.0 and 
the Programmer’s Workbench. 

Inmos distributors and Glockenspiel 
agents will sell the new products. 

—Dick Pountaln 


The Electronics Industry Asso¬ 
ciation of Japan says that the 
semiconductor market will see 
a 7.4 percent growth rate this year. 
This forecast follows a year in 
which sales of semiconductor pro¬ 
duction equipment was down in 
Japan, an indicator that some say 
means sales of chips are in tem¬ 
porary decline. 
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Borland Gives U.K., Dutch Users a Price Break 


B orland International has radically 
changed the pricing of its software 
products for the U.K, and Dutch mar¬ 
kets. (Borland’s operating structure is set 
up so that those two markets are in the 
same business group; there are no Dutch- 
specific versions of the company’s prod¬ 
ucts*) Like most U*S. companies, Bor¬ 
land calculated its U.K. price level sim¬ 
ply by adding a pound sign to the dollar 
amount. With the exchange currently 
running at slightly less than two dollars 
to the pound, this has caused a great deal 
of resentment among dealers and users 
alike. It has also led to an increasingly 
lucrative gray market for virtually all 
software from major U,S* vendors* 
Borland’s move means that starting 
with ObjectVision and C++, the U.K. 
and Dutch prices will follow the U.S. 
price much more closely* For example, 
both ObjectVision and C++ are priced at 
$495 in the U,S. and will now be avail¬ 
able on this side of the Atlantic for 
£299*95. The prices of Borland’s prod¬ 
ucts in the rest of Europe are not affected 
by this move, but the very real cost of 


translation and foreign language support 
has always made prices in Germany and 
France more reasonable. Observers in 
the U.K. expect Borland to announce a 
European-wide price alignment soon. 

Rikke Helms, who was recently ap¬ 
pointed managing director of Borland In¬ 
ternational and who worked for Borland 
in Scandinavia, commented, “The new 
pricing policy addresses two major is¬ 
sues: First, as an end user it must be dif¬ 
ficult to understand why pricing discrep¬ 
ancies exist, and second, we need to take 
positive steps toward helping our channel 
partners match up to 1992 by at least en¬ 
suring our U,K* pricing is in line with 
the rest of Europe," 

In the current economic climate, this 
price cut is a courageous move. It will 
probably not generate much extra market 
share, and it will reduce Borland’s reve¬ 
nues significantly* Borland is taking a 
bold lead for the software industry. It has 
realized that the current pound-for-dol- 
lar pricing won’t last much longer and 
has decided to take action now* 

—Andy Redlern 


Far East Companies Boosting Production, 
Technology of LCDs 


Ithough certain U.S. companies 
Br*ik and government representatives 
have been pushing penalties for alleged 
dumping of LCDs, manufacturers in the 
Far East continue to ramp up production 
as well as R&D of lightweight display 
devices. 

The Electronics Industry Association 
of Japan estimates that output of LCDs 
will climb 23 percent this year compared 
to last year, which itself was a very good 
year* in 1992, the trade group estimates 
output will be up by 35 percent, for a 
total worth of 247 billion yen. 

Along with the growth in the market, 
LCDs themselves are getting bigger. 
Several Japanese companies are perfect¬ 
ing their 10-inch active-matrix displays, 
which should be reaching mass-produc¬ 
tion stage soon; for example, Matsushita 
Electric Industrial is building a new fac¬ 


tory to make 10-inch thin-film transistor 
LCDs. Production is expected to start at 
40,000 units per month* According to the 
Tokyo-based Journal of Electronic Engi¬ 
neering, multiplex drive crystal displays 
corresponding to a 14-inch CRT have 
been developed, and some companies are 
working on LCDs that will be equivalent 
to 15-inch CRTs, 

Matsushita, one of the busiest compa¬ 
nies in this business, has developed a thin 
monochrome LCD module, measuring 
256 by 157 by 8,5 mm; the display is ca¬ 
pable of 640-by 480-pixel resolution. Hi¬ 
tachi has invented a new transistor struc¬ 
ture tailored to large tbin-film displays. 
The device’s gate electrodes are made of 
aluminum, which enables the designers 
to lessen gate-delay time and build bigger 
displays, Hitachi says, 

—D. Barker 


WANTED: TECHNOLOGY NEWS 

Are you involved in the development of new technology or products that could affect the 
international microcomputer market? If so* we'd like to hear from you. Contact BYTE in 
the U.S. by phone as (603) 924-2638; fax: (603) 924-2552; or mail: Martha Hicks, BYTE 
Magazine , One Phoenix Mill Lane, Peterborough* NH 03458, U.S. A. 
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An international assortment of 
major computer companies are 
banding together to give Intel's 
i860 architecture a greater pres¬ 
ence in the industry and to help 
developers bring their products 
into the i860 environment. Mem¬ 
bers of the MASS860 association 
include IBM, Olivetti, Sam¬ 
sung, Oki, and Alliant Another 
group member, Du Pont Pixel 
Systems (Surrey, England), is 
working to promote the i860 in 
imaging and graphics applications* 
As part of its Fusion program, 

Du Pont Pixel is providing soft¬ 
ware, such as development tools 
and imaging libraries, and hard¬ 
ware, including i860-based 
image-processing boards for Unix 
workstations. 

Comings and goings in the inter¬ 
national market: Hewlett-Packard 
has set up a new Polish subsid¬ 
iary in Warsaw. Singapore-based 
personal computer maker 
Wearnes Technology has set up 
shop in Vienna. Taiwan’s 
Sampo, which makes a line of 
Intel-based PCs, has chosen 
France as its European base, from 
where it will distribute its prod¬ 
ucts in Spain, Italy, Greece, Por¬ 
tugal, and Northern Africa. 
Microsoft plans to open by the 
middle of this year a marketing 
and sales office in Auckland, New 
Zealand. 

Following years of legal wran¬ 
gling between the major players 
competing to organize the Lon- 
don-based business computer 
show, two of the three contenders 
say that they’ve settled their dif¬ 
ferences and formed a single 
computer show, to be called Busi¬ 
ness Computing. Montbuild 
and EMAP have both organized 
separate shows for years, and 
now their collaboration looks cer¬ 
tain to secure the place of a 
major show in London during 
these financially depressed 
times. The third player, VNU, 
Europe's biggest computer maga¬ 
zine publisher, now has no U.K. 
computer show either inside or 
outside London. 









The distinction between Local and Wide Area 
Networks is disappearing. Users are demanding 
LAN style service, whether they’re communicating 
across the office, across the street, between cities or 
countries or around Europe and the world. 

But only a certain type of supplier can turn the 
demand into a reality Like Dowty 
Communications, a European leader 
operating worldwide. We have 
expertise and products in both local 
and wide area networking. Plus a 
total service from network design 


Dowty 

Communications 

TALKING EUROPEAN 


through project management to installation and 
after sales support. Our systems embrace international 
standards for open interworking linking all types 
and makes of hardware into a seamless entity. 

Carrying voice, data, text and images too. 
To stay competitive in a fast-developing world, 
you must be prepared to change and 
adapt. Your information services need 
the flexibility of a Dowty network 
which will change and adapt with 
you. First step: call us. It will be a 
LANmark for your company. 


Dowty 

THE NEW 
EUROPEAN 

LANSCAPE 


Dowtv Communications, Caxton Way, Watford Business Park, Watford, Herts WD18XH. Tel: 0923 58000. International tel: +44 923 58000. Telex: 923325 CASE G. Fax: 0923 50829. 
Dowty International Offices: Australia Tel: +61 2 451 6655. France, Tel: +33 1 46 87 32 33- Hong Kong, Tel: +852 8100515. Japan, Tel: +81 3 34,3 1806. 

Middle East, TeL +971 4511632. New Zealand, Tel: -64 9 394212. Singapore, TeL +65 2926981. Spam, Tel: -34 1 326 5220. Sweden, Tel: +46 8 830 370. 

USA, TeL+1 609 424 4451. 
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Chorus of Approval 


DICK POUNTAIN 


The new Chorus 
operating system 
for the transputer 
lets the parallel 
processor run Unix 


Ever since the transputer was first launched 

— in 1983, its users have been asking for Unix. 
The problem was that the original chip was 

~ patently not suited to this operating system. 

_ Classic Unix is a centralized operating 
system that runs multiple processes on the 

- same CPU, and it demands that such pro- 
_ cesses be protected from one another by a 

hardware memory manager. On the other 
hand, the transputer is a microprocessor designed as a building block for parallel 
computers that use distributed memory. Because of this, the current T400 and 
T800 versions of the transputer offer no memory protection hardware. 

Nevertheless, such is the demand that several vendors have created Unix-look- 
alike operating systems for the transputer, such as transIDRIS and Helios (see 
4t A Personal Transputer,” June 1988 BYTE). Until now, Inmos has not officially 
adopted any of these operating systems, although it has offered some support and 
encouragement to their developers. 


Enter the HI 

The new H1 Transputer, due to be launched in June, has several new features that 
assist in building a distributed Unix environment. In particular, its packet- 
switched communications system offers practically unlimited numbers of virtual 
channels (see International Microbytes, March BYTE) and a degree of hardware 
memory protection (although still well short of the full memory management 
unit (MMU) needed for an efficient, centralized Unix). 

On January 22, Inmos, parent of the transputer and now a member of the 
French SGS-Thomson group, announced that it is porting the Chorus operating 
system to its new HI Transputer as a route to a distributed Unix implementation. 

Chorus offers more than just Unix. It lets you build heterogeneous systems that 
mix Unix and other operating systems on different networked hosts, with seam¬ 
less cooperation between them. The Chorus nucleus also supports real-time and 
embedded operation. 


THE FACTS 


Chorus 

(price not yet available) 

Chorus Systemes 
6 Avenue Gustave Eiffel 
78182 Saint-Quentin-en- 
Yvelines Cedex, France 
33-1-30-57-00-22 
fax: 33-1-30-57-00-66 
Circle 982 on Inquiry Card. 


Chorus is not yet well known outside its na¬ 
tive France, but it belongs to that new genera¬ 
tion of distributed operating systems that also 
includes Carnegie Mellon University’s Mach, 
Stanford University’s V-System, and the Uni¬ 
versity of Amsterdam’s Amoeba. It is a ma¬ 
ture operating system that is now in its third 
major revision, and it has emerged from the re¬ 
search lab into industrial use. 

The Chorus system arose from research into 
packet-switched networks in the late 1970s at 
the Institut National de Recherche en Informa- 
tique et Automatique, a government-funded 
computer laboratory. The INRIA was also re¬ 


sponsible for Sol in 1979, a port of Unix 
to French-manufactured microcomput¬ 
ers and minicomputers. The complete 
Sol team later joined the Chorus project, 
bringing all their Unix experience. 

The original version of Chorus was 
written between 1980 and 1982 as a pro¬ 
totype and technology demonstrator. It 
established the basic Chorus principles 
of a small, simple distributed nucleus 
that supported applications composed of 
ensembles of independent “actors” that 
communicate by sending messages via 
“ports.” The next version, 1.0, was de¬ 
veloped between 1982 and 1984 for the 
Motorola 680x0 microprocessor running 
Unix as a host development system on 
one of its multiprocessors. Version 2.0 
appeared between 1984 and 1986 and 
was reworked to include Unix as a “sub¬ 
system” under Chorus, although the 
basic principles of the nucleus remained 
unchanged. 

In 1986, the Chorus team transferred 
from the INRIA to a new firm. Chorus 
Systemes, financed to a large extent by 
the Banque Nationale de Paris and 
France Telecom via their venture funds. 
Chorus Systemes is commercially ex¬ 
ploiting the current Chorus 3.0. This 
version, which will be ported to the In¬ 
mos HI Transputer, is fully Unix System 
V and X/Open compatible, while extend¬ 
ing Unix to support distributed applica¬ 
tions. The port of version 3.0 is being 
carried out by Chorus Systemes in col¬ 
laboration with the French firms Archi- 
pel and Telmat Informatique. Archipel 
manufactures the Volvox range of multi¬ 
transputer computers and has accumu¬ 
lated considerable experience in develop¬ 
ing transputer software tools. Telmat pro¬ 
duces the T-Node supercomputer, which 
can contain up to 1024 transputers. 

The Chorus Architecture 

For users to accept a modern distributed 
operating system, it has to offer more 
features than they can find through net¬ 
working alone. The jargon term is multi¬ 
vendor transparency ; you should be able 
to run different applications, written in 
different languages, under different op¬ 
erating systems, on a variety of com¬ 
puters and microprocessors from differ¬ 
ent manufacturers, and have this mixture 
work as an integrated ensemble. Chorus 
has the potential to support this kind of 
seamless integration. 

At the heart of Chorus is a small 
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THE CHORUS NUCLEUS 



Interprocess communications manager 



(portable) 



Real-time executive 

Virtual memory manager 

(portable) 

(portable) 


Supervisor 


(Machine 


(machine dependent) 

dependent) 


Hardware 


Figure 1: At the heart of the Chorus operating system is a small generic nucleus that 
runs on every processor in the system. The nucleus supports all communications 
and the distribution of programs at this level. 


THE CHORUS ARCHITECTURE 
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Figure 2: The Chorus architecture. On top of the machine-specific nucleus is a set 
of generic operating-system services that you can use to build a standard operating- 
system subsystem. Among the possible subsystems is Unix. Real-time applications 
might run directly on the nucleus, but most applications run on the operating-system 
subsystem layer. 


generic nucleus that runs on every micro¬ 
processor in the system and, of course, 
contains a machine-specific portion (see 
figure 1). The nucleus supports all com¬ 
munications and the distribution of pro¬ 
grams at this level. 

On top of the nucleus, Chorus also 
provides all the generic operating-system 


services needed to build a standard oper¬ 
ating system like Unix. Real-time appli¬ 
cations might run directly on the nucle¬ 
us, but most applications run on this 
operating-system layer. Figure 2 shows 
this layered structure in diagrammatic 
form. The Unix V subsystem is supplied 
as standard with Chorus. 


From the start, Chorus was designed 
using a set of rigorous logical abstrac¬ 
tions, quite unlike the ad hoc evolution of 
so many operating systems. A principal 
design goal is to hide the physical facts of 
program distribution in cases where they 
are not relevant to the functioning of 
applications. To explain how Chorus 
works, I first need to explain these ab¬ 
stractions and the terminology used to 
describe them. 

A Chorus system runs on a real physi¬ 
cal computer that consists of a cluster 
of sites connected by a network or bus. 
A site is a collection of computing re¬ 
sources that includes one or more micro¬ 
processors, memory, and peripheral I/O 
devices. In reality, a site may be the 
whole box—what you normally call a 
computer—or it may be a single board in¬ 
side such a box. However, a site is not the 
fundamental conceptual unit in Chorus; 
instead, Chorus is based on abstract enti¬ 
ties called actors. 

An actor is the logical unit of program 
distribution and of Chorus resources. It 
is, if you like, a virtual computer. More 
precisely, an actor defines a protected 
virtual address space, in which several 
threads can be executed. Threads, like 
their namesakes in OS/2 or Mach, are 
lightweight processes that all share the 
same address space. The address space 
of an actor is divided between user ad¬ 
dress space and system address space. 
All actors on the same site have private 
user address spaces but share the same 
system address space. 

The equivalent abstraction for stored 
data is called a segment (i.e., an encapsu¬ 
lated collection of data stored anywhere 
in the Chorus system). Segments have an 
identity independent of the physical de¬ 
vices used to store them, and they are 
managed by system servers that decide 
when, where, and how to store them. 

A site can support many concurrent 
actors, but these actors are confined to 
that site and cannot migrate to other sites 
(nor can the threads that they contain). 
Threads are confined to their own actor, 
and other actors cannot share them; the 
actor is the execution environment for a 
thread. 

On a site with many microprocessors, 
the threads of any individual actor can 
run in parallel on more than one micro¬ 
processor. On a single microprocessor, 
they can be scheduled as concurrent pro¬ 
cesses by the nucleus, which supports 
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JC BOARDS, 


World Class 

HIGH PERFORMANCE PRODUCTS 



ictured above is 
a portion of the 
products made 
by JCIS. Our fac¬ 
tories in California 
have been producing boards 
for VARs and OEMs since 1979. 
These boards have been de¬ 
signed by JCIS for performance 
and reliability. 


Our boards are used by 
OEMs worldwide as the basis 
for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


JC Information Systems Corp. 

High Performance Company Since 1979 

44036 Grimmer Blvd. 

Fremont, CA 94538 
Tel: (415) 659-8440 
FAX: (415) 659-8449 


r experienced engineer¬ 
ing staff have designed- 
to-spec, many products 
using the latest tech¬ 
nology, for OEMs that 
do their own manufac¬ 
turing. And we can provide 
you as well, with a design that 
offers world class performance. 


Call or FAX for a complete 
catalog of our current pro¬ 
ducts. Experience the extra¬ 
ordinary quality, performance 
and engineering that goes into 
each JCIS product. 


Made in 

USA 
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Figure 3: Chorus consists of sites, actors, threads , and pom. A site can be a single 
system or a single board within a system. Each site can have several actors , and each 
actor can have several threads. Each actor can also have several ports that are used 
for communication* The sending of a message from one actor to another requires two 
ports: one for the sender and one for the receiver. Unlike actors, ports cm migrate 
so that you can dynamically reconfigure a Chorus system at run time . 


preemptive priority-based scheduling 
and also time-slicing and priority degra¬ 
dation on a “per-thread” basis. (Priority 
degradation is the scheme used in OS/2, 
whereby the priority of a high-priority 
process is progressively reduced to give 
other processes a turn.) A single nucleus 
can simultaneously support both real¬ 
time and interactive multiuser applica¬ 
tions by using these mechanisms. 

Threads communicate and synchro¬ 
nize with one another by sending mes¬ 
sages to each other via message queues 
called ports . Ports belong to actors, and 


ACTION SUMMARY 


One of the most popular 
microprocessors for parallel 
processing is the transputer 
Now, there is finally a Unix 
operating system for it, 
which may make the trans¬ 
puter more popular 



all the actor's threads can use any of its 
ports. You can use a port for communica¬ 
tions between threads in the same actor, 
or between threads of different actors, 
using the same mechanism for both sorts 
of communication. You need two ports 
for any communication: one for the send¬ 
er and one for the receiver (see figure 3). 

Chorus's communications system, 
called IPC (for interprocess communica¬ 
tions), gives every port a unique global 
name so that messaging is transparent to 
the current location of the threads; if you 
know the name of the receiver's port, 
you can send it a message without know¬ 
ing where it is. Unlike actors, ports can 
migrate, so you can dynamically recon¬ 
figure a Chorus system at run time. 
Chorus also lets you combine several 
ports into a port group, which can re¬ 
ceive multicast messages. 

Messages 

In Chorus, messages are just byte strings 
that are logically copied from the send¬ 
er's to the receiver's address space. Be¬ 
cause Chorus employs virtual memory, 
actual copying may not always be neces¬ 
sary within a single site; by j ust changing 
the page descriptor. Chorus can send a 
large message without moving any data. 


The Chorus IPC supports two messag¬ 
ing protocols: asynchronous and remote 
procedure call (RPC). In an asynchro¬ 
nous communication, the sender is only 
blocked during the short time a message 
is being locally processed. IPC does not 
guarantee that an asynchronous message 
has actually been delivered; should the 
receiving port not exist, the message is 
destroyed without any notification to the 
sender. By choice, the Chorus nucleus 
does not impose flow-control protocols, 
because of the overhead that they would 
impose on all communications and the 
lack of accepted standards. However, 
you can use the basic facilities of IPC to 
build more sophisticated flow control 
into a subsystem. 

The RPC protocol supports client- 
server systems based on transactions, 
in which a client requests a service from 
a remote server. An RPC client is in¬ 
formed when the server receives its re¬ 
quest, and also if the server crashes be¬ 
fore responding or if the communication 
line breaks. The RPC protocol guaran¬ 
tees that a response a client receives is 
actually that of the server and that it cor¬ 
responds to a particular request and no 
other, 

A Network Manager, external to the 
nucleus, is responsible for keeping track 
of ports throughout the system and for 
the actual dirty business of communica¬ 
tion; currently, the Network Manager 
supports both Open Systems Intercon¬ 
nection and Internet protocols. The Net¬ 
work Manager also acts as a communica¬ 
tions server for those special actors that 
need to access network services directly; 
most actors are blissfully unaware of the 
physical side of IPC. 

Ports provide a level of indirection in 
the Chorus communications system. A 
thread that sends messages to a port at¬ 
tached to a server actor is insulated from 
the details of communication and of the 
threads inside the server. At “rush 
hours," you might start up extra threads 
within the server to cope with the extra 
demand, without any of the client threads 
being any the wiser. Equally, you could 
migrate a port from one running server 
to another one, and the clients would not 
know. You can use this facility to provide 
fault tolerance (migrate ports if a server 
fails), nonstop maintenance (migrate a 
port to the new version of server), or load 
balancing (migrate a port to a faster 
server). 
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SOME CALL IT "SIMPLY INGENIOUS"! 



THE NEW LASER BEAM PRINTERS BY MINOLTA 


SP101&SP101 PS 

Do you high standards? Superior print quality for both 
text ond graphics? Flexibility In fonts and emulations? 
Ease of use? Reliability and a compacl design? All of 
these come as standard features with Minolta's innova¬ 
tive Loser Beam Printers 

Minolta's Fine Ml ere-Toning System - guarantees su¬ 
perior print quality; clear, sharp publication of text and 
graphics. 

The all-in-one Imaging Cartridge - exchanged In 
seconds, prints at (east 6,000 pages of standard corre¬ 
spondence. 

32 inferno I fonts - choose from standard typewriter to 
typesetter fonts, from small print to headlines. 

Universal Paper Cassette - holds 260 sheets and 
adjusts to different paper sizes, with Integrated manual 
feed Iray for thicker paper, labels or transparencies. 
Dual-body design - for g compact, robust printer. Front 
access gives ease of use for aii operations. 


Both printers emulate the HP LaserJet Series ir and fea¬ 
ture options: second paper cassette and added font ROM. 

SP101 PS 

The SP101 PS Printer achieves even higher standards, 
fulfilling the most demanding personal Desktop Publish¬ 
ing ond graphic printing requirements. 

- Not only a PostScript' Compatible, further emulations 
are available at the touch of a memory button: HP Laser 
Jet Series ll\ Diablo 630*, IBM Proprinter,' ond HR-GL 
(Sub-set)* 

- 2 MB Standard Memory, and 35 outline fonts. 

Forget complicated handling: both printers are virtually 
maintenance f ree and simple to operate 

“ Tl» TOHflwiflg ore nadomcrks Gl thGir raspedivH companies. HP Inset Jflf II 
HP-OL or Hewiall-Packiard Carp, PostScript cl Ad&he Systems Int, Diablo 
ot Kero* Carp , IBM Praprinlw at international Business Machines Carp 

M inolta. The sim pi icily of i ntell igence. 


Minolta GmbH ■ B.E.O. ■ in den Kolkwiesen 68 D-3012 Langenhogen 1 Tei. (0511) 77 00-0 
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(Cl am writing an introductory 
textbook on the languages of the 
world, and Multi-Lingual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy.?? 

—ANATCJLE LYOVIN, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi lingual Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on¬ 
screen foreign characters—with accents 
and vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 


W 11 


(toNHtaHual 

(S cAoia/t^ 

A product of 

Gamma Productions, Inc, 

710 Wilshire Boulevard, Suite 609 
Santa Monica, CA 90401 USA 
Tel. 213 394-8622 Fax 213 3954214 

AUTHORIZED DEALERS: 

Australia: Bdfer Electronics 3 527-7211 

Canada: Bayer Bus, Machines 416-6244001 

Germany: Ing Kohler 069-76-98-29 

Iran: LSI (USA) 714-727-1223 Fax 714-727-1226 

Italy: Quotha32 055-22*98-022 

Mid East: H. Oergham & Sons — 

Lebanon 1-423-639 
Netherlands: Wilson 020-23-83-95 
UK; 2020 Technology 01 793-0O0S 
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Names and Addressing 

Chorus gives all actors, segments, and 
IPC addresses (i.e*, ports and port 
groups) unique global names by which 
they are known to each other and to the 
system. These names are called Uis (for 
unique identifiers), and they are con¬ 
structed to be unique in both time and 
space; no two objects in a distributed 
Chorus system will ever use the same UI 
for the life of the system. 

UIs are 128-bit quantities formed by 
combining a site number, which indi¬ 
cates the birthplace of the object, with a 
random "stamp” chosen from a large, 
sparse number space. The Chorus Net¬ 
work Manager can track down the cur¬ 
rent location of any name, so actors can 
use named objects without knowing 
where they currently are. You can also 
build gateways from one distributed 
Chorus system into another by prefacing 
each system’s Uis with an extra domain 
name that identifies the system. 

The Chorus and nucleus always create 
the actors and ports, so naming them is 
never a problem. However, external ser¬ 
vices might implement some objects 
(e.g*, data segments), and such objects 
are named by global capabilities t which 
contain protection information to control 
access. A capability is constructed by 
combining the UI of a port of the server 
that manages the object with a 64-bit 
“key" that identifies the object within 
the server* 

As 1 mentioned above, you can gather 
ports into port groups. In a port group, a 
single UI names all the ports in the 
group, so when a thread sends a message 
to that UI, every port in the group will 
receive it. A newly created port group is 
an empty UI, into which ports can be in¬ 
serted (and removed) dynamically. A 
port can belong to more than one group at 
the same time* The group concept is im¬ 
portant to Chorus, because the group UI 
provides a single stable name for what 
might be a changing group of entities. In 
other words, a group UI names a system 
service rather than the actual servers that 
provide the service. Groups add an extra 
level of indirection to the communica¬ 
tions system and also a degree of immor¬ 
tality, because a group persists even after 
the ports it contains have terminated. 
This means that servers can be dynami¬ 
cally reconfigured without disrupting 
any on-going transactions* 

In the interests of security, the nucleus 


must control the adding and removing of 
ports from port groups* Accordingly, ev¬ 
ery group name has a group manipula¬ 
tion key that acts as a password for port 
insertion and removal. The creator of a 
group (normally a server) is given this 
key and can freely transmit it to other ac¬ 
tors* In fact, the name and key of a group 
are related like this: 

name — /(key) 

where/is a noninvertible (hence, the key 
cannot be retrieved from the name) func¬ 
tion that every nucleus knows. 

Protection in Chorus can be summed 
up as follows: 

* Only possession of a port gives an actor 
the right to receive on that port. Ports 
cannot be shared between actors. 

* Only knowledge of the name of a port 
or port group gives an actor the right to 
transmit to that port. The knowledge of 
names is protected against forgery by 
the sparse and random nature of name 
generation. 

* Only knowledge of the key of a port 
group gives an actor the right to update 
that group (i.e*, to insert or remove 
ports). 

Chorus also permits protection of objects 
managed by subsystem servers by issuing 
a protection identifier to every new actor 
and port. All messages sent by that actor 
or port are stamped with this identifier, 
which any actor can read but only a spe¬ 
cial superuser can change. This lets sub¬ 
systems such as Unix implement their 
own traditional file protection policies on 
top of Chorus. 

Virtual Memory 

In Chorus, the unit of information is a 
segment, which you normally find in 
secondary storage (i*e., in a disk file or 
swap area). System actors, called seg¬ 
ment servers or mappers, maintain these 
segments and their capabilities, access 
policies, and consistency. An actor’s ad¬ 
dress space is divided into several re¬ 
gions. Each region maps a portion of a 
segment at a virtual address range, so 
references to an address in the region act 
as references to the segment. Threads 
can create, destroy, and change the read/ 
write/execute access rights of the regions 
in their own actor’s user address space, 
as well as in the user address spaces of 
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90Mb 19mSec HARD DISK 
^ 1.2Mb & 1.44Mb FLOPPY 
WINDOWS 3.0 & MS MOUSE 


£1899 


386 33MHz 64Kb CACHE 
4Mb MEMORY 
COLOUR SUPER VGA 14" 

1024 x 768 PIXELS 
512Kb SVGA GRAPHICS CARD 

TFKO Computer Corporation specialises in fast, high precision, IBM 
compatible computer systems. Our standard models as shown below 
are superior in almost every way to our competitors' top of the range 
offerings. All of our systems are supplied with Windows 3,0 and a 
Microsoft mouse as standard. These run at 1024 x 768 Pixels and 16 
colours or 256 colours (option). Only TFKO looks good at these prices, 

TFKO products have proven themselves time and time again. After 
several years of meeting and surpassing the DP requirements of 
the world's most demanding markets you can now benefit from 
Japanese quality and American know how. 

TFKO supplies direct to its customers, thus reducing costs and providing a superior support plan 
second to none which includes a One Year On-Site nationwide maintenance agreement as standard. 

Today's economic situation demands higher quality at realistic prices, TFKO is committed to fulfilling those requirements 
for you. Make the call today and find out why TFKO is fast becoming the UK's Number 1 choice. We do try harder. 


FEATURE 

PC216 

PC316 

PC325 

PC333 

PC425 

Processor 

i80286 

i80386sx 

180386dx 

i80386dx 

i80486dx 

Processor speed 

16MHz 

16MlIz 

25MHz 

33 MHz 

25MHz 

Landmark speed 

21MHz 

21MHs 

31MHz 

E?8MHz 

120MHz 

Cache memory 




64Kb 25nS 

Integral 8Kb 

User memory 

1Mb exp to 4 Mb 

2 Mb exp to 8 Mb 

4Mb exp to 8Mb 

4Mb exp to 16Mb 

4Mb exp to 16Mb 

Floppy disks 

1.2Mb & 1.4 Mb 

1.2Mb & 1.4 Mb 

1.2Mb & 1.4 Mb 

l.2Mb & 1.4Mb 

1.2Mb & 1.4Mb 

Hard disk 

45 Mb 25mSec 

45Mb 25mSec 

90Mb 19mSec 

90Mb 19mSec 

180Mb 19 m Sec 

Hard disk options 

90 T 180, 300Mb 

90,180. 300Mb 

180 t 300, 600Mb 

180, 300, 600Mb 

300, 600Mb 

1/0 Ports 

2xSERlAL 

2xSERIAL 

SxSERIAL 

2xSERIAL 

2xSERIAL 


IxPRlNTER 

IxPRlNTER 

IxPRlNTER 

IxPRlNTER 

IxPRlNTER 

Graphics card 

SVGA 1024x76* 512Kb 

SVGA 1024x76$ 512Kb 

SVGA 1024x76* 512Kb 

SVGA 1024x758 512Kb 

SVGA 1024x768 512Kb 

Monitor 

COLOUR SUPER VGA 14" 

COLOUR SUPER VGA IT 

COLOUR SUPER VGA 14" 

COLOUR SUPERVGA 14 M 

COLOUR SUPER VGA 14" 

MSDOS 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4,01 

MSDOS 4.01 

Software 

Windows 3,0 & mouse 

Windows 3,0 & mouse 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Onsite maintenance 

1 YEAR 

1 YEAR 

1 YEAR 

1 YEAR 

1 YEAR 

PRICE 

£999 

£1199 

£1599 

£1899 

£2499 


SALES CALL (7 DAYS A WEEK) 
44 71-734-5093 (SALES) 
44 506-631-567 (SALES) 



rm 


PERSONAL COMPtTEIis 


44 506-630-838 (FAX) 


THE ONLY CORNER TO CUT 
PLEASE RUSH ME FURTHER INFORMATION 




NAME:._ 

POSITION: 

COMPANY: 

ADDRESS: 


POST CODE: . 


.TEL NO: . 


COMMERCIAL FINANCE AVAILABLE 


14 BLACK BURS ROAD. BATHGATE, 


ViSA 


E. & 0,E> Prices and specifications are subject to change without prior notification. Prices exclude VAT. _^_ 
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other actors whose UIs are known (only 
the superuser can alter system address 
spaces). 

The nucleus on each site operates a 
scheme of demand-paged virtual mem¬ 
ory for all the segments that its actors 
use. It maintains a local memory cache 


for each segment* invoking the seg¬ 
ment’s mapper as required to fill the 
cache when a page fault is raised. The 
consistency of a segment shared between 
different actors on the same site is guar¬ 
anteed, because there is only one such 
cache. When actors on different sites 


DISCOVER 

UNIX 



APPLICATION 

DEVELOPMENT 


ESIX System V 

Complete 2 user version .. ..$569 

ESIX Motif/GUI Toolkit ..$299 


INTERACTIVE UNIX V/386 

Workstation Developer 

Indudes X11 dev, sys., Looking Glass, Q-Soft 
dev. sys.pVP/ix, TCP, NFS. and more, 

2 user version. .... .$1695 

3+ user version. $2495 

INTERACTIVE Motif Development 
System 

... $395 

INTERACTIVE Portable Netware 

....,.$4995 

INTERACTIVE 

Technical Support Programs 

Call us to find which Technical Support option 
best suits your needs. 

UHC System V, Rel. 4.0 

Comp. System includes Development System, 

X Windows 11-4, Open Look. Motif, X11 News, 
NFS, TCP/IP, comp, documentation and more. 


2 user version . .$1995 

unlimited user version . ..$2395 

UNIX COMPILERS^ 

LP1 FORTRAN ..$799 

LPI COBOL.$1199 

MetaWare High C.$395 

NDP C, C++, or PASCAL.$1195 

OREGON C++ .. $995 


CALL FOR CATALOG 


X WINDOWS ■■ n il. 

AGE XoftWare Advanced Graphics Eng, 
Xoftware for TIGA/DOS. . .$495 

PC-Xview/16 GSS 

Turns your DOS PC into an ’‘X* Terminal 

.$449 

PC-Xsight Locus 

includes TCP/IP .$495 

NETWORKING ■ ■■■ —■■■i■ 

ftp Software 

PC/TCP for DOS. $429 

PC/TGP Plus - includes NFS ... $529 

PC NFS Sm MicroSysfems $519 

UNIX PROGRAMS m m ■■ ■, 

Lotus 1-2-3 for UNIX 


single user version.. .$699 

10 user version . .$1295 

dBase IV for UNIX.$1495 

UNIPLEX Plus 

4 users .$1395 

Informix Products.cal! 


Terms: MasterCard. Visa. 

Wire Transfer, American Express 

PROGRAMMERS 

ODYSSEY 

120 Hudson SL. Northborough. MA 01532 USA 


* international (508) 393-5560 * Fax (508) 393-1456 Dealer Inquiries Welcome 


share a segment, there is one cache per 
site, and it is up to the segment's mapper 
to maintain consistency between caches; 
a mapper can flush the cache on any site 
via the IPC. Chorus also allows explicit 
access to segments without mapping 
them into an address space, using exactly 
the same caching scheme; mappers do 
not distinguish between explicit and 
mapped access. This use of a single 
cache-management scheme avoids con¬ 
sistency problems between virtual mem¬ 
ory and file system caches. 

Unix as a Chorus Subsystem 
Unix is implemented on top of the Cho¬ 
rus nucleus using all the abstractions de¬ 
scribed above. The Unix subsystem is 
built from a group of actors (e.g*, pro¬ 
cess managers* pipe managers, file man¬ 
agers, and name managers) acting as 
subsystem servers that interact via IPC 
and as a subsystem interface that imple¬ 
ments all the normal Unix system calls. 
This architecture ensures that the ex¬ 
treme modularity of Chorus extends to 
the Unix system; only those managers 
that are actually required at a site need be 
loaded, and managers can be loaded dy¬ 
namically without stopping the system. 

The subsystem interface is protected 
by using Chorus system traps, which are 
managed by a dedicated component of 
the nucleus called the supervisor (see 
figure 1). The code and data structures 
that implement each Unix call are loaded 
into system address space and hidden be¬ 
hind traps so that they can only be ac¬ 
cessed via the subsystem interface. 

The Chorus Unix subsystem extends 
Unix into a distributed environment in 
several ways. The Unix file system be¬ 
comes fully distributed, and file access 
is location independent. You can connect 
file trees so that all files, remote and 
local, occupy a global name space that 
conforms to Unix syntax. You can exe¬ 
cute processes, whether at the fork/exec 
or shell level, anywhere in the system* 
and child processes can be spawned onto 
any binary-compatible remote site. The 
Chorus IPC is available at the Unix inter¬ 
face level so that you can develop net¬ 
work-transparent distributed Unix appli¬ 
cations. 

All this is achieved while preserving 
the full semantics of System V release 
3.2; existing Unix programs will run 
without modification and {on a binary- 
compatible site) without recompilation, 

continued 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
erals or software, all you 
want to know is "how soon 
can I get it" 

...and you want the facts 
"now!" ' 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, t/t, visa, cod 


Elex International , Inc. 

125-127 North 4th St. 
Philadelphia, PA 19106, USA 
Telephone: 215-627 7202 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems , SA 

65 Rue du Lausanne 
1202 Geneva, Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem: 41 22 7310444 
FAX: 41 22 7381190 
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To help you port device drivers from a 
Unix kernel to a Chorus server, there is 
a Unix emulation library to link with 
your Unix code. This emulation library 
supplies functions such as sleep, wake- 
up, splx, copy in, and copyout. 

Chorus Unix extends the Unix concept 
of a process (which is monothreaded) to 
allow multiple threads within any pro¬ 
cess. This is particularly useful for im¬ 
plementing multiplexed servers that can 
handle many clients concurrently with¬ 
out blocking. A single Chorus actor im¬ 
plements each Unix process. The process 
receives a special control port and thread 
with which a process manager can ma¬ 
nipulate the process's address space and 
core image; these are not visible to users 
of the process. 

Will Chorus Sing 

in the Transputer World? 

Chorus is an elegant and apparently effi¬ 
cient distributed operating system. The 


Chorus nucleus is small (29K bytes 
without virtual memory on a 68020 and 
55K bytes with virtual memory), and the 
various servers that support Unix are 
each typically less than 50K bytes in 
size. Chorus Systemes' benchmarks sug¬ 
gest that Chorus Unix performs at about 
the same speed as native Unix on the 
same microprocessor. Unlike several 
distributed operating systems, Chorus 
has matured well beyond the research 
stage and is currently in commercial use 
by the European Space Agency, France 
Telecom, Intel Scientific, and GEC/ 
Plessey. 

Chorus is reasonably well matched 
with the hardware architecture of the HI 
Transputer. By treating transputers as 
compute servers addressed through port 
groups, the H 1/Chorus system can be 
fault tolerant and truly scalable, with the 
ability to add extra microprocessors "on 
the fly," The transputer's fine-grained 
process scheduling and context switch¬ 


ing should make threads efficient, while 
the Hi's supporting Cl04 routing chip 
has packet-switching capabilities well 
suited to a dynamically reconfigurable 
network such as the Chorus IPC. 

What is missing from the HI is a full 
MMU to support Chorus virtual mem¬ 
ory; thus, the first port of Chorus will 
use a less-powerful segmented approach 
to memory. Full virtual memory will 
have to wait for the El Transputer in the 
mid-1990s. 

Most important, perhaps, is that in 
Chorus the transputer world will finally 
have an operating system that Inmos 
fully supports and that offers an indus¬ 
try-standard environment. This could 
give a bigger boost to the uptake of trans¬ 
puter technology than any event since the 
first launch of the chip. ■ 


Dick Fountain is a BYTE consulting edi¬ 
tor based in London. You can contact him 
on BIX as ", dickp . " 


Go beyond Clipper 5.0! 


R 


LReport 3. 


3 



wnaJ 


CLTools 3. 


supply your Clipper program with a Win¬ 
dows-like surface, extensive graphics li¬ 
brary included: 

■ window-processing on graphic screens 

■ event-management for simultaneously 
running dialog-boxes 

■ mouse support, buttons, scrollbars, icon 
menues 

■ about every graphic element you could 
think of, image-management, presen¬ 
tation graphics 

■ PCX support - scan your pictures 

■ unachieved results in printing 

■ vector font, rubberbanding 

Whether you need operating system 
functions, access to the printer spooler 
etc. - CLTools implements ail the functions 
your program needs - clearly subdivided 
into 16 further groups - including high¬ 
lights such as serial interface functions and 
a string management which knows no 
equal. £ 279 


the next dimension in list programming. 
Menu-driven report drafting with WY- 
SIWYG-user interface permits even com¬ 
plex evaluations to be conducted without 
problems. CLReport and the directly linka¬ 
ble runtime module present a flexible, 
high-performance development package 
for professionals: support for more than 
300 printer types, graphics and text out¬ 
put, screen-output with horizontal and 
vertical scrolling etc. With CLReport you 
can forget all about difficulties with exter¬ 
nal programs, laborious function control 
or licensing agreements. £ 169 


LText 3.1 


the number 1 among Clipper text systems 
worldwide has now become smaller, more 
condensed and more powerful. You are 
able to program your object-orientated 
word processing - as many editor-objects 
as you want with more than SO methods 
- to suit your personal needs. CLText fits 
neatly into the Clipper 5.0 landscape and 
a complete application with source - MS- 
word-like in look and feel - is included as 
well as a printer-file with more than 350 
printer-installations. £ 189 

/ 'frcfespiom./ Bundle: £ 519 
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FAST* 


entry level 


/ the electronic drafting board \ 
that signals the dawn of a new \ 
i era in CAD/CAM technology 

is comprised of hardware boards and CAO software^! 
pn be installed on any AT-compatible i 286 based PC. Using the 
NW and SW facilities provided by CADKIT®. inexpensive PCs are 
transformed al low cost into sophisticated, high-end, turn-key, 
protessional CAD workstations. 


HARDWARE 

AT-compatible CPU board 

• 

Motorola MC 68881/82* 

• 

6-16 bit AT-bus l/F* 
2 output connectors • 


'1 


CAD/CAM SOFTWARE 


HARDWARE 

AT-compatibie GRAPHICS board 

•AMD QPDM 

•4-8 graphics memory planes 
•1024x768 or 1280x1024 pixel 
resolution 

• RS170 RGB not interlaced l/F 
•2RS232C l/F 


CAD/CAM SOFTWARE 


FAST® 

2D-3D Mechanical Engineering 1 


BUILDER® 

• 2D-3D Building Engineering 


DRIVER® 

2 1/2 axis CAM • 


DRIVER H TRIDENT' 


TRIDENT® 

3D Surface Modeler 


Distributors 

wanted 


BUILDFR CADKIT . DRIVER FAS1 TRIDENT . are registered 
trademarks by V D S VIDEO DISPLAY SYSTEMS S p A 
AT is a trademark by IBM eorp 


Distributor price 


VIDEO DISPLAY SYSTEMS 
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INTERNATIONAL SHORT TAKES 


A Page-Layout Program for Budget-Minded Users 



THE FACTS 


M icroDesign 2 com¬ 
bines drawing, layout, 
and typesetting features into 
a low-cost, page-layout pro¬ 
gram. Creative Technology 
developed the program for ca¬ 
sual users whose budgets pre¬ 
clude hard disk drives and la¬ 
ser printers. 

The program comes on a 
single 360K-byte floppy disk, 
with a second disk holding a 
library of 25 fonts and 16 icon 
sets. For hard disk drive own¬ 
ers, the supplied installation 
program creates the correct 
directories and copies all the 
files. There's no vast list of 
printer drivers to choose 
from; you just select 9-pin dot¬ 
matrix, 24-pin dot-matrix, or 
laser, and you answer a few 
simple questions. 

The program is divided into 
five main sections, each of 
which has its own screen dis¬ 
plays: Layout, Text Editing. 
Design, Font Editor, and Icon 
Editor. The first display you 
see is Layout, which gives a re¬ 
duced page preview of a full 
A4 page in the middle, 
flanked by a menu column on 
the right, a status column on 
the left, and a shallow text¬ 
editing window below. In 
Editing mode, the latter win¬ 
dow expands to full screen 
size, 

MicroDesign handles text 
and graphics separately, com¬ 
bining the two through the 
Typeset operation. It stores up 
to 32K bytes (or 1000 lines) of 
text data in a separate area of 
memory, so you can work on 
only one page at a time. The 
program represents all graphi¬ 
cal elements (e.g., drawings, 
icons, fonts, and finished 
pages) as bit maps, and it holds 
them in memory during pro¬ 
cessing, So, for example, if 
you want to work i n a large font 
on a high-resolution A4 page, 
you may have to make some 
adjustments'. I had to remove 
SideKick Plus from my 640K- 
byte machine before Micro- 
Design would let me work on 
high-re solution pages. 


MicroDesign 2 

£69,95; 

extra fonts, £14.95; 
library disks, £19,95 

Requirements: 

IBM PC with 512K 
bytes of RAM, DOS 3.2, 
one floppy disk drive, 
and a graphics adapter ; 
a two- or three-button 
mouse is supported but 
not required. 


To lay out a page, you must 
load and position any graphi¬ 
cal elements onto a blank new 
page. Then, in the editor, you 
mark a block of text, which 
you may have created in the 
editor or in a file you loaded 
from WordPerfect 5, Word¬ 
Star, Locoscript, Protext, or 
plain ASCII. Now you can 
select Typeset, and the 
marked text flows into the 
Layout display at the cursor 
position with the current typo¬ 
graphical parameters in force. 

Available page formats in¬ 
clude A4 portrait and land¬ 
scape and a narrow strip for¬ 
mat, all in either high or low 
resolution, with text running 
from one to nine columns. Mi¬ 
croDesign does not pretend to 
be a full-scale desktop pub¬ 
lishing package, so its typo¬ 
graphical controls are Spar¬ 
tan—don’t look for kerning, 
hyphenation, feathering, or 


Creative Technology 
(MicroDesign) Ltd. 
Park House 
10 Park St. 

Uttoxeter 

Staffordshire ST 14 
7AG, U K. 
44-889-567160 
fax: 44-889-563548 


the like. However, the default 
values are well chosen to pro¬ 
duce attractive printed text. 

Text automatically wraps 
around (or continues after) 
pictures. If all your marked 
text will not fit on a page, Mi¬ 
croDesign moves the mark 
automatical ly to the beginning 
of the overmalter, so you can 
save the current page and start 
the next one at the right place. 
You can use the editor to write 
scripts that will print multi¬ 
page documents in a single 
operation. 

The Design display is a win¬ 
dow (roughly four times life- 
size) that you can call up with¬ 
in the Layout display and in 
which you can draw lines, 
rectangles, circles, ellipses, 
or freehand shapes and add 
flood fills with patterns; you 
can also enter text directly in 
the Design display. 

MicroDesign comes with a 


Times font in only 12-, 14-, 
16-, and 25-point sizes, but 
you can get intermediate sizes 
by rescaling, with some inev¬ 
itable loss of resolution due to 
pixel replication. This makes 
sense only for headlines and 
small texts like letterheads, 

A supplied utility converts 
al ien graph ics file formats like 
IMG, PCX, CUT, .TIF, 
and .MSP into Micro Design's 
own .MDA format for import¬ 
ing. The Font and Icon editors 
let you design your own char¬ 
acter sets and icon symbols, 
which you can pick from a 
window and paste into the De¬ 
sign screen display. Several 
icon sets (e.g., arrows, bor¬ 
ders, and electrical and map 
symbols) are supplied in the li¬ 
brary. 

MicroDesign's user inter¬ 
face employs a sidebar menu, 
like those that mainframe 
CAD programs use. First, you 
select or launch an operation; 
then you adjust it by moving a 
cursor, dragging a box, and 
choosing parameters from a 
pop-up palette. Finally, you 
fix the result by clicking on a 
Tick symbol or by pressing Re¬ 
turn. Clicking on the Cross 
symbol instead will undo the 
last operations up to two or 
three levels. At first I found 
this interface awkward, but 
once I grasped the launch- 
adjust-fix-undo concept, I 
warmed right up to it. How¬ 
ever, the odd roles given to the 
Home, End, PageUp, and 
PageDown keys will vex expe¬ 
rienced PC users. 

Despite its limitations and 
idiosyncratic style, I find that I 
prefer MicroDesign 2 to the 
more powerful desktop pub¬ 
lishing packages for use in 
performing those single-page 
jobs, such as invoices and let¬ 
ters. On my Star Micronics 24- 
pin printer, MicroDesign 2 
produces professional-look¬ 
ing results and prints far faster 
at 240 dots per inch than sup¬ 
posedly smarter desktop pub¬ 
lishing packages. 

—Dick Fountain 
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“PowerWatch is available in the 
United Kingdom from:" 


UNISYS 




THE WORLDWIDE LEADER 

IN DATA PROTECTION 
OFFERS THESE 

FOUR EXCITING 
PRODUCTS 


ICELOCK 

Icelock is an exclusive soft¬ 
ware protection device 
which allows any software 
reseller—from developers to 
distributors to corporate 
users—to protect the pro¬ 
grams they sell or use from 
software piracy. Icelock is a 
small "dongle" which plugs 
into any serial or parallel port 
on the computer—and yet 
still leaves the port open for 
peripherals, Software can be 
used like a book: copies of 
programs can be be kept in 
many places but only run on 
computers that have the 
exclusive ICE device. 

Icelock encodes existing 
EXE and COM files. 


POWERWATCH 

PowerWatch works with any 
UPS to provide guaranteed 
software and hardware shut¬ 
down during a power failure 
before the UPS batteries are 
exhausted. This eliminates 
the possibility of UPS failure 
when battery time is ex¬ 
ceeded. It saves your files, exits 
your programs and logs out of 
the network. Available to MS- 
DOS, XENIX and UNIX users. 
Compatible with all major 
networks. 


FILEIOCK 

Fileiock Is a combination of 
hardware and software to 
protect sensitive data, 
Fileiock inserts into any serial 
or parallel port to allow se¬ 
cured data to be accessed 
from within an application. 
Fileiock maintains a library 
of secure files and it 
compresses secured files. 




See us in America at *91 Booth 5147 

TRACKER ™ FIVE 

personal contact management software 


Tracker™ Five is an * Intelligent" cardfile system which dramatically simplifies the storage, retrieval, 
up-dating and access of information on clients, customers, and contacts. 

And, because Trucker ™ Five can be a TSR (terminate and stay resident) system, ft means that no 
matter what els© you're working on, one hot-key brings Tracker ™ Five to the screen, ready to 
help you write a note, schedule on appointment in your calendar, or retrieve a vita! piece of 
Information in an Instant, 


Distributorships available, call or fax: 

313 R/E Ltd. 43 Argow PI. Nanuet N.Y. 10954 Tel. 1 (800) UD 313 RE 
Tel. 1(914) 623-1630. Fax (914) 623-7180 

WORLDWIDE SUPPORT 

Australia: (62) 310728 Fax (62) 961815 Belgium: (013) 771902 Fax (013) 777372 

Denmark: (042) 804200 Fax (042) 804131 Italy: (02) 6698 1094 Fax (02) 6700 705 
Malaysia: (03) 719 8299 Fax (03) 717 6558 Netherlands: (020) 5861 411 Fax (020) 5861568 
United Kingdom: (0600) 5829 Fax (0600) 72179 
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INTERNATIONAL SHORT TAKES 


A Neat Implementation of Scheme for IBM PC Users 


S cheme is a modern dia¬ 
lect of Lisp that has a 
large following in the U,S. 
Lambda Publications pro¬ 
vides a neat implementation of 
Scheme* called EdScheme* 
that runs efficiently on modest 
IBM PCs. As its name sug¬ 
gests, it is aimed at educa¬ 
tional users. 

EdScheme came on a single 
3-inch floppy disk contain¬ 
ing only 380K bytes of files. 
The file EDS.EXE occupies a 
mere 169K bytes* but* never¬ 
theless* the amount of user 
program space is limited on a 
PC because EdScheme does 
not currently support EMS. 
When you run EDS* it receives 
by default 8K bytes of com¬ 
piler work space, 8K bytes of 
garbage-collector data space, 
and a maximum of 1024 levels 
of recursion. You can alter 
these values at load time* how¬ 
ever* using command-line 
switches. On my 640K-byte 
PC* I was able to obtain, at 
most, 24K bytes of garbage- 
collected data space, whereas 
my 4-megabyte Acorn Archi¬ 
medes permitted EdScheme 
to grab up to 3.5 MB of data 
space—a clear message there 
for serious users. 

The user, interface is Spar¬ 
tan in traditional Lisp style- 
just a blank screen with an ar¬ 
row prompt at which you type 
S-expressions that you want 
to evaluate. There is* how¬ 
ever, a rather good WordStar- 
compatible editor. This full¬ 
screen editor has all the 
normal filing functions* block 
moves* and search-and-re- 
place functions* but it is lim¬ 
ited by the size of its memory 
buffer to 64K-byte files. The 
editor indents program code 
automatically and can count 
parentheses; putting the cur¬ 
sor over any closing bracket 
shows you its balancing open¬ 
ing bracket. 1 found this fea¬ 
ture tremendously useful. 

Pressing Control-X exits 
you back into EdScheme and 
then evaluates the editor con¬ 
tents, which makes for a fairly 


quick edit/compile cycle; it 
would be even quicker if you 
could enter the editor with a 
single keystroke. Another 
omission 1 found irksome was 
the lack of any way to line-edit 
and reissue previous expres¬ 
sions at the - > prompt. You 
can use an external editor and 
compile your source files with 
the Load function; a smaller 
version of the compiler with¬ 
out the editor or turtle graph¬ 
ics (called EDSR.EXE) is sup¬ 
plied to give you more free 
memory in this case. 

The Scheme language itself 
is a small and elegant variation 
on Lisp (see “Semantics of 
Scheme*” February 1988 
BYTE), It is lexically scoped 
and block structured* and the 
com pi ter automatically recog¬ 
nizes tail recursion and gener¬ 
ates more efficient iterative 
code. Scheme has an only 


EdScheme 3*2 

£38; 

with Scheme tutorial book* 
£50. 

Requirements: 

IBM AT or PS/2 with 640K 
bytes of RAM, one floppy 
disk drive, and a graphics 


slightly “sweetened” syntax 
compared to classic Lisp; for 
example* you can say first and 
resfinstead of car and edr, and 
you can say begin instead of 
prog , Scheme uses square 
brackets to delimit conditional 
clauses* which makes them a 
lot more readable, and there is 
a Repeat primitive for iterative 
loops. 

EdScheme supports integer 
and floating-point arithmetic, 
the latter with a range of ± 1.7 
by 10 30B and 14 significant 
digits. Strings (e,g.* "dog”) 
are supported in addition to 
atoms. File I/O is elegantly 
provided via ports, which are 
first-class objects that you can 
pass as arguments. 

Among the many advanced 
features EdScheme provides 
are continuations* streams, 
and delayed evaluation. Con¬ 
tinuations are anonymous 


adapter, or a similarly 
equipped Acorn 
Archimedes. 

Lambda Publications 
194 Cheney Manor Rd, 
The Green 

Swindon SN2 2NZ, U.K. 
44-793-695296 
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functions that restore a saved 
environment and let you write 
error and other escape proce¬ 
dures that jump to an outer 
program level in a sanitary 
way. Streams provide what 
other languages call lazy eval¬ 
uation (e. g., you can define an 
infinite stream that generates 
all the integers). Delayed eval¬ 
uation, in which you store an 
unevaluated expression in a 
variable, provides a dean and 
intuitive way to pass function¬ 
al arguments* and you can use 
it to implement streams. 

Screen output is surprising¬ 
ly sophisticated. Several text¬ 
windowing primitives* such as 
Make-Window and Print-in- 
Window, are built into the 
language, EdScheme supports 
graphics up to the VGA stan¬ 
dard and comes with several of 
Borland's .BOI units (I sus¬ 
pect* therefore, that it was 
written in Turbo Cor Pascal). 
A complete set of turtle graph¬ 
ics functions* with multiple 
turtles, is built in. 

I cou Id not check the perfor¬ 
mance of EdScheme in any 
depth, but as a rough guide* it 
can reverse a 10-element list 
1000 times in 16.5 seconds on 
my 20-MHz 386SX Minstrel 
PC As expected, garbage col¬ 
lect ion can severely impact 
performance; the Sieve of Era¬ 
tosthenes working on an infi¬ 
nite stream of integers slowed 
down to a crawl after generat¬ 
ing 50 or so primes while the 
garbage collector fought to 
free enough space for the next 
evaluation. 

EdScheme 3,2 is an attrac¬ 
tive and relatively efficient 
Scheme for PC users at a bar¬ 
gain price* and it deserves 
wider attention. The Archi¬ 
medes version I received was 
identical to the PC version {ex¬ 
cept in memory allocation) 
and only ran as a single full¬ 
screen task; however* I under¬ 
stand that a new version will 
have a user interface that will 
make better use of RISC OS 
facilities. 

—Dick Pountain 


(priKT-hel 


tier Ik irlKl-tel: 


r (first wee)) (cons (ft 
:1st (fitter f (rest vec) 


Itw |rl>e? (lateral l 38) 


THE FACTS 


92IS-20 BYTE -MAY 1991 









(stMpUCWHfc 4 -- 

wW 1 Your Source For Software { 
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DA£ Easy Accounting 
Prcioli 2000 

PeodilreH Ucnjtfe &mxjiPDd 
Oracksi 4.0 

lurbalax 1040 Peittflnl 
lirboloit 1040FrcfesflO(d 

CAD 

Autcrsk.erc.il 3,0 
DesgnC«!3D3.1 
tos^iCudZDO 
fowicCndd 5.0 
TixbaCAD 

0 DrafiJtCAD for Windows 

COMMUNICATIONS 
CtiApci Copy Plus 5.12 
Cose Up Cwrcnar 3.0 
Pt Anywft&rB IV 
Pidckmi R:J! V2.D 
RafkrflkHi 2* 1.0 
RcF^ur 1 +1.0 
Smorterm 310 
Smnrlenn 320 VI. 2 

5t'0i Icdh L;ik 2.0 
[0 Gostiuk F-ji Windows 
'w; f>A Vinn FMcil fm W-ndows, 

0. frynnannm Aiyrtch ft* Win 
DATABASE 
ClofionPrpffisondlWZ.I 
Clipper 5 0 
DBonIVU 
Foxbose PktsS/U jLI 
hip o5/U 102 
PtrafalS 
(Won 3.5Upgiadfl 
PC Fie 5.0 
Persooal P;Birb 
Q uicksikei 

R&RJld R«r Writ* 4.0 
w] DBFqsTMnk 
w Oiip!c 501 Iff Windows 
[w ]0 £ 11 or Window 
w Superb® 1 fa Widows 
0 bran Farnbas* 1.1 

DESKTOP PUBLISHING 
Bihstieom Fairs tendij 
freedcm ol Ptbss ligtiT 
fieedcm of Press 2.2 
Gaaript Ftus 
PFS Fws 3 Publisher 3.U 
Prof Eiaond Clip Ail Gdlery 
tenting bJ 

ItiE New Pi fir Shop 
V'sicurn Publisher odd 
j 0 Ariose lypeWuiuga 
0 Biryisam Firalift 
0 IrragHnFull Ptack 
0 Omnipage 386V3.0 
0 Onnifoge P.’FKiicfd 
0 Pflgemtiker V4.0 
0 Soft Type 

0 Ventura Publisher Fa Windows 
0 Wadsm Plus 

EDUCATIOM/THTERTAIMMfMT 
Aindl £ Scenery designer 
Flight Sindntor 1.0 
Kings Quest V 
language Assisiwii Frwidi 
ionpuage Aisisfonl Demon 
tongoage Assl^on tutor 
LonppAHisJiHtf5pQnish 
PC Globe 4,0 
Sim tidy 
Simsortfi 
SpeBrosting 101 
Test Owe |I|; Hi# PrEsion 
Wheie Irlhr: World. ..DeIujcb 
0 MS Windows Em, Pot 
0 Fidessa Windows 

FORMS/fLOWCHARflHG 
Flowcharting III 145 

FamrodGaW 59 
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529 

4P 

195 

455 

525 

145 

£9 

51 

349 

155 

254 

999 

109 

425 

319 


fumPflie Compete 

hiiefutiMfosyfliJw 4. 
Gig PVisAAsjntBrf 5,0 
PerFocm 2.1 
0 ABCFlowdhnrtei 
0 Pdam fto 
0 RE How 


Don Sriddin Demo II 3.0 
Delude Poai- ft Eiriaitd 
ftwperfHiU 
Fitefiir-te Plus 3.01 
Hnrvord OfqjhklZ.J 
Hfuk 2.0 
war 53ior&ophics. 

EnselPkn (w/HiM) 

PC Panrttush JV 
PC Pflintbrurii IV Firs 
PVairPhis 2.0 
0 Adobe Stranilin 
0 Arts £ Letters Graphics Filur 
0(«ef Drew 2.0 
gMkrngiDfliiDdgnerS.Ol 
0 Mxi£igrofj( Chairs™ 
w MS Powerpoint fa Windows 
0 PlWE 


HARDWARE ^PERIPHERALS 


ArkUb Synthesizef tout 
Adobe Pssfculpl taRidge 
ATIV& Warden 256 W/Mse 
Best [Ida tirjit-Xer 
lies' Dc-lc? t24 : ax/iV.cdEni 3rd 
Copy U PCOptlcei -Sourd Deluxe 
tfodcord TIXL SDMB 
ftirol 5038 ASX 
Intel SddislOHA Ikrtnl 
Lufierh Bus Mouse 
Lugileth MiOLSEniui Seriul 
Lnglech Send Mouse 
Lug leih 5:m Mon P'js 
L ogleihScurenun 2S6 
Logitech Tradmon Seoid/Btis 
MS Mouse w/Wm 3.0 Ser/Bus 
MS Mouse w/Ftani Seriol/Bus 
PotAcOdo 1-2-4 Pfcsw/OMB 
Podfk Data T-2-4 Pkis w/2MB 
Podfk Poge /2MB Memory Bid 
Pociftc Pcpge Peiwnl Edition 
Pocrfk 4 Memory Board w/OMB 
Pocitk 4 Memory B«ud w/2MB 
f Kifk 4 Memory Board w/4MB 
25b^eFenir Cartridge 
PToc.Piripli 2400 ExrV.42 Bis 
Prat, hiipft 2400 lritV.42fo 
Quirt tisJAGO Int Modem 
2400 Em Modem 

Quirttai 94QQ1nt SsrdFAK/JAQC.V.n 
ftiirktel V fiOGIni 5/SfAX/21 DO Mm 
Sound Blaster 

Super Cartridge 2 by IQ Enging 
W«Upot2400 
WerldpflT24Q0 w/MHP 
Vfaidpo(t249S 
Wru Upon 9400 


INFORMATION MANAGEMENT 


BtSomSO 
Cdenib Creotnr Plus 10 
biFodnctl.l 

Install Perns 
Ictus Agenda 2.0 
Quid Schedule Plus 
IBMCcirrenl l.l 
_ Podrar3.0 

\r ITnirnC 

integrated 

Fight In Gnu 1 .G 
Lotus Works 
MS Waits 2.0 
PFS fust Choice 
Symphony 12 
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BnrlundC++ 

Brief 3.1 

Bliee f Is MdtlLief 
ITrtiwS.l 
C Teds Phis 
Kodit 

MS MijcioAsHrrbler 
MS Basic 7.1 DeydSystmi 
MS C 4-0 
MS Fanran 5.0 
M5QuitfeBosir4,5 
MS Quid C 2-5 
Norton Filer 2.0 
Objetl Pr^Ksic-nd I I 
PawerhasR 
Power iDcb Plus 
SmaFIlol V 264 
SourCfter's ftfliHuislue 
Turbo C Tools 
T’Jibu Pesceli G 
Tuibu Pasco 1 Pjoiesuond 1 4.0 
luibu Frc'esii&inl 
ZwtechC-H- 2,1 
0 Art dr 3.0 
0AsyTTwtrtJ£ Todbook 
Hncw-edge Prafai Windows 
_ MS Window kfiwDev. Kir 

0 ObjELiVlSIDO 

"OwJGurfe 
SmdltaB. Windows 
0 Sfmmokei Plus 

NETWORKING 
timlnstk 2M3FS Adapt si 
Lon lento 2MBF5 Sinter Kit 
LurvtiEtk Etfiemet Adapter 
liHilostk t’dierret Sinter Kit 
Novell NEIODD 
Novell NE20DD 
Wertem Dig la [iherrcd Elite 
WestEm 0rgla : Fthercard 1 14 
Word Pafet! Off ire 5-Pott 
JCucem Poctel E thernet Adaptec 
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99 
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149 
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299 
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59 
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OPERATING ENVIRONMENTS 


De^qwiw 2,3 
0«fiiew 336 2,3 
BE DCS 5.0 
GeowDitsEnseTtjB 
IIP New Wove 
MS DOS 13 or 4.01 
0 MS Vfairknvs 3.0 

ot/a 

OtiixMiitiuser 
MS Wad fn OS/2 
Mull&opeOS/? Debugger 1.1 
ScodltriAPM 

PROJiCT MANAGEMENT 

CA SupaptDfert 2.0 
ftnvord Fiofert Mmoger I.Ol 
Sell 3i Project Sdredula V 
Tsnekiel.Q 

0 MS PrujEct ■« Winduwi 

STATISTICS/SCIENCE 


CSSStntisJkfl 
Derive 
Graphs 
Method 2.5 

Motherratira 3B6 w/3B? Su?rp 
Sigma Plot 
Souirerw/BiPi 

SPS5/PCEIu! (Bene £ SlnJisJic) 

StntgrajdriG 

Surfs 

Syjtat 5.0 

0 Mathlyp For Windows 

SPREADSHEET 

BdnS.l 

BdwXE 

Ingres 

talus. 1-2-3 Ver, 1.2 


Lena k2-3Vai.ll 
QkmttiD Pip 2.0 
Qunttia ProUpgiode 
Sideways 3.3 
SuperenltV 
0 IKISHor-3 
0 MS Eiael V3.D 
0Wn^ 

UTILITIES 

1 Dir +15 

39 A To The Ate. 5.1 

AtowPii4.0 


M5 Word 5,5 
Eightwritei 4.0 
WoidPsietr5.1 
WordPerfect 5.1 Semiopi 
0 AMI ProfEsviend 
0 Grammoti JV For Windows 
0 Language MjeJet for Windows 
@ NeusJwdl Write Plus 
0 MS Word 1.1b Windows 
XENIX/UNIX 
Interactive Unb, Op Sys 1-2 Uw 
IntBnrciiveOriv. System 
lotus 1-2-3 [IDUssT 
SCOFraJaa+336 
SCO Uoiir Develop Sys 3B6 
SCO ttxt G|pern1ingiSys3B6 
SC0VP/IX (UndmTtad) 

SCO VP/tX {2 User) 
Wm!perf«ibSCI)X«iixSVw 


L7 

Blue Mm far PS/2 
Central Point Etort-up 
Diedc It 
Copy II PC A0 
Copywrite 
Direrl Actus 5.G 
Disk Miirag;i 
DistTEdinidan Gold 
Fusltradt Plus 2.1 
Li(] Lint Ideas? Ill 
tahfi Magefian 7.0 
Mare Utilities 1990 
Move Cm (296 to the MaO 
Kitiocm (4 Us.ru!- 
hulauni HO User j 
Nefiaom Single Ihs 
Korlcm hithflus 
Nurlm CommandQ 3.0 
Horton Utilities Adrtfflterf 5.0 
PCKwikPowerpot 2.0 
Pn«hDekfri.O 
PewaMmu 
PilrttCDtlw 
FTkil Q S.O 
uk»i 

Qemm 366 5.1 

Oom 

Saftwoje- Budge 5.0 
Snflwura Carausd V5.0 
Spimlie II 
VneiK 
XTiee Odd 20 
iwjBKtatoohFtf Windows 
W. (kstiDfi Sei 
0 Chslvxi BarEup 
wjDoQotlcfWindaws 
0 feudr fur Windows 
0 hOC Windows Express 3.0 
0hDCFiistApps 
0 MS Windows Productivity Port 
0 Sbflenrrint 
0 WIN Connect 
0 WmFux 

WORD PROCESSING 

IBMBisplaywnleV2.1 
FocejiftFurWadperfed 
Clyphi* Fur W-ydPerfei! 
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675 

445 

355 
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800-733-3888/818-347-7500/s 


FAX 


818 - 347-9977 


TO ORDER, OR INQUIRE CALL 

800 - 733-3888 

OR FAX YOUR ORDER 

818 - 347-9977 

\W indicates Windows Compatible Products 


■Apa 

* BUYAH 


PRING SPECIALS 

CARBON COPY PLUS V6.0 
JUYANY WINDOWS PRODUG, AND 
RECEIVE PUBLISHER'S POWfffPM FOR 
WINDOWS FOR ONLY$15 

* NEW! PUBLISHER'S PAINTBRUSH FOR WINDOWS 

* Bur LOTUS 1-2-3 v3.! AND GET FRECkm PRO ($19.95 
MAKUFACTURER'S SHIPPING CHARGE] AND RECEIVE NEXT 1-2-3 
UPGRADE FOR $49 tom miotinsiMStm nmmoosoifi) 

ttfvtmalmssQix} wAife iupfia bit 


Harvard Graphics 23 

riX 



HARVARD GRAPHICS 

77 T V 2*3 The leading business 
- gicphk soffwate hr business, tis 
% inluiim interface and ease of use 
jt. allows insionS productivity far all, 

7 1 Full drawinq rapabilities allow 
| ^ images to be easily customized, 
t PraCkaHv limitless charfina options 
l|| v allow a foil range of capabilities 
with output for printing,, color sHde$ l 
1 ^ ^ overhead transparencies or free 
^ running ScreenShows, 


Professional Write 
PLUS jr 



HEW WINDOWS 
PRODUCT FROM 
SOFTWARE 
PUBLISHING! 

Professional Write PLUS is a 
Windows word processor 
designed to improve the 
productivity of business 
professionals and the power of 
their documents. 



BRlEF/$OURCERER*$ 
APPRENTICE-RW 

ham Solution Sysfmf... Brief 
3.1 and Sourcerer's 
Apprentice t.2 with Mouse 
Support! Mouse Support is 
just one of the HEW features 
that makes BRIEF 3,1 Faster 
and Mare Flexible than Ever. 


FMS Caching, Redo, 
dialog-box support, enhanced 
window capabilities and 
support for Microsoft C vtf.0 
are a few more. With its 
seamless Interface to BRIEF, 
Sourcerer's Apprentice wilf 
now include manse support os 
well 



$375 


BRIEF & SOURCERER'S APPRENTICE 
SPECIAL BUNDLE $530. 


WINNER! BEST MEMORY MANAGER 

NEIROOM. 

SINGLE USER $ 49 . 

FOUR USER $ 99 . 

TEN USER $ 159 . 


PLEASE CALL US FOR PRODUCTS HOT LISTED. 
WE WELCOME CORPORA TF AND INTERNA WNAL 
ORDERS . WE SHIP TO APO & FPO ADDRESSES 
Please Specify Disk Size When Ordering 


Immediate shipment on purchase orders from government and state agencies, cities. couitlies f school sod universities.* Prices subject to change wiihcrut notice • We ship the latest versions.* We accept Visa. 
MasterCard, JCB and American Express,* 2% surcharge on American Express and JC8 ■ 15% restocking fee for alt non-defective items returned. * Please call [&18] 347-94QO for an authoriraiian number on 
detective goods or your return will not be accepted. * Cue to copyright laws vve cannot lake hack any software where the seal has been broken.* (Domestic Sales! £6.00 minimum shipping per item, less on bulk 
orders. * $10.50' Blue Label shipping ■ $4.50 C.O.D. charge. * International sales call for freight pricing. * Heavier items are charged accordingly, • We da not guarantee compatibility. * Call for prices for any 
software item not included in this ad. * Order desk open 7 AM to 5 P.M, Monday to Friday [PST), Saturday 10 AM la 2 P.M. 

P.O. Box 10590, Ganoga Park, GA 91309 * Showroom: 7959 Duo ring Ava.j Canoga Park, California 91 304. 

firdfl 491 An litnuiru CnrrJ 











































SIEMENS 

NIXDORF 


A Sure Sign 
of Quality 

Siemens Nixdorf and Partners 


As a user of electronic data process¬ 
ing systems you require professional 
partners able to give you competent 
advice in solving your computer problems. 
And this is precisely where Siemens 
Nixdorf and their dealers set a new 
standard in the market: 

Siemens Nixdorf QUALIFIED PARTNERS. 

Wherever you see this sign of quality, 
you can be sure to find first-class advice, 
reliable service and a complete range of 
EDP products throughout the whole of 
Europe. And why should you settle for 
less? 

A wide range of hardware. Profes¬ 
sional systems offering top quality and 
performance. Particularly in electronic 
data processing, Made in Germany has 
become an acknowledged seal of quality. 
With the MS-DOS, OS/2, SINIX and 
UNIX operating systems. With integral 


software solutions tailored to the needs 
of the business client. 

Siemens Nixdorf is the ideal partner 
for qualified dealers, system and 
software outlets committed to doing far 
more than just selling hardware. And 
Siemens Nixdorf dealers are your compe¬ 
tent system consultants for solving your 
EDP problems. They guarantee that you 
will get the right software solution. Plus 
the service and back-up you require. For 
this is our concept of synergy at work. 

You’ll find Siemens Nixdorf qualified 
partners nearby wherever you are. Just 
write to us for the name and address of 
the dealer nearest to you. 

Our address: 

Siemens Nixdorf Informationssysteme AG, 
Division Reseller 
Burgermeister-'Ulrich-Str. 100 
DW-8900 Augsburg / Germany 


Circle 4 62 on Inauirv Card. 
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AGC'S complete line of powerplay systems 

HAVE BOTH THE POWER AND THE CHARACT 
TO FILL ANY ROLE IN A COMPUTING ENVIRONMENT, 
FROM THE SLIM DESKTOP 286 UP TO THE 
TOWERING AND POWERFUL 486, THE POWERPLAY 
SERIES HAS NETWORK WORKSTATIONS, 
ENGINEERING WORKSTATIONS, MULTIUSER 
HOSTS AND PROCESSORS FOR EVERY 
APPLICATION. PUT THE BEST FACE ON 
YOUR WORK WITH THE 
POWERPLAY 
SERIES. 


THE POWER 


fyN 1 B E H1 

N1 T H E r\ 

P E R F 0 R M J 

\ N t E-4—/ 1 



■ 13th South Africa 
Computer Faire 
Block 53, Booth B 
June 12-15, 1991 



Taipsi 

Computex 

1991 


Area B r Stand #522, 
524, 526, 523, 530, 


532 June 4-10, 1991 


AGC ELECTRONICS CORPORATION-MAIN OFFICE 16th Floor, Number 629, Min-Sheng East Road, Taipei, Taiwan. 10446, Republic ol China. Telephone. (886)2718-1523 (Rep.) 
Facsimile' (086) 2-718 1808'9 CACHING TECHNOLOGY CORPORATION-USA OFFICE 250 North Lakeview Avenue, Unil 0 Anatieim, California 92807 United States of America 
SeZne WlSilBS (714r%-3(» AGC ELECTRONICS GmbH-GERMANY OFFICE 7 Etage. Konrad-Adenaoer PiaU 10. D-400C1 DOsseldorl 1. Federal Republic 
of Smi Siooe (02lT).36AA-83 (0211)3658-98 Facsimile: (0211)3653-92 AGC ELECTRONICS CORPORATION S.L,SPAIN OFFICE P.’del Marques de Zafra, 2,1.“ A 


Oflma MaririH Tpiprhnnft- (91Y256 1301 Facsimile: [91T256 6457 
















NEWS 


WHAT'S NEW • INTERNATIONAL 


Logicraft's 
Booksize PC 

L ogicraft's Logi Note- 
386SX Booksize PC has 
a 386SX microprocessor 
with a clock speed of 8 or 
16 MHz, 1 MB of RAM 
with EMS (expandable to 2 
MB with an add-on card), 
and a 2Q-MB hard disk drive. 
The white backlit VGA 
LCD screen has a resolution 
of 640 by 480 pi xels and a 
diagonal measurement of 9 
inches. 

Other features include a 
serial port, a parallel port 
(or, optionally, a second 
serial port), a numeric key¬ 
pad connector, an external 
VGA monitor port, an exter¬ 
nal 3^-inch 1,44-MB flop¬ 
py disk drive port, an expan¬ 
sion unit interface, and a 
keyboard with full-size keys 
and embedded numeric 
keypad. 

The removable battery 
gives you 2 hours of opera¬ 
tion, and a second internal 
battery lets you change bat¬ 
teries without powering 
down. A buzzer warns you 
when battery power is low. 

FlexiMap is a program 
that enhances the contrast be¬ 
tween the 16 shades of gray 
to dramatically improve text 
and graphics clarity. With 
graphics displays, FlexiMap 
generates 15 visual effects 
from photo-negative effect 
to posterization. 

External dimensions of 
the Logi Note386SX Book- 
size PC are 12 by 9,7 by 
L8 inches, and the weight is 
3 kg. The operating system 
is DOS 4.01. 

Price: Singapore $5003, 
Contact: Logicraft Prod¬ 
ucts Manufacturing Pte. 

Ltd., 21 Kaliang Ave., 

Suite 05-169, Kaliang Basin 
Industrial Estate, Singapore 
1233, 65-293-9088; fax 65- 
293-7300. 

Circle 1315 on Inquiry Card. 



The Logi Nore386SX Booksize PC comes with FlexiMap , 
a program that enhances the contrast between the 16 shades of 
gray to dramatically improve text and graphics clarity. 


A Disk-Based 
Index to Mac 
Products 

aclndex is a disk- 

based cumulative in¬ 
dex for Macintosh hardware 
and software product news 
and reviews published in 
seven magazines available in 
the U.K, that feature Mac- 
related products. The maga¬ 
zines are indexed from Jan¬ 
uary 1989 and include Apple 
Business, BYTE, MacPub- 
lishing , Mac User (U. K,), 
MacWorld { U.K,), Manage¬ 
ment Computing , and Per¬ 
sonal Computer World . 

The index is updated and 
published monthly (a few 
days after the magazines 
appear on the newsstands) 
and sent to subscribers by 
first-class mail, 

Maclndex lets you locate 
a product in three ways: by 
category, by publisher or 
manufacturer, and by prod¬ 
uct name. References to 
magazine articles include 
date of issue, voiume/issue 


number, type of article, 
length of article, rating 
given, and page number. 

The index requires a Mac 
SE or higher with 2 MB of 
RAM and a hard disk 
drive. 

Price: £39 for a single 
issue; £59 for two issues per 
year; £79 for four issues 
per year; £139 for 12 issues 
per year. 

Contact; Pippistrelle (Eu¬ 
rope) Ltd.* Eversley Gar¬ 
dens, Leasgill, Milnthorpe, 
Cumbria LA7 7EY, U.K., 
44-5395-64123, 

Circle 131 6 on Inquiry Card, 

A Real-Time 
3-D Graphics 
Engine 

W hen you combine 

Magic Nob-Box, Data¬ 
path's Multi-Axis Graphics 
Image Controller, and the 
Merlin graphics engine 


board, you get a real-time 
3-D graphics engine. The 
Magic Nob-Box is a general- 
purpose, self-contained de¬ 
vice for workstations that lets 
you move the viewpoint of a 
screen image around six axes 
and carry out other func¬ 
tions such as zooming. The 
Nob-Box can run indepen¬ 
dently of the workstation's 
microprocessor, leaving the 
machine free for other activi¬ 
ties. You can reboot the 
workstation without inter¬ 
rupting the program on the 
Merlin board and connect the 
Magic Nob-Box to periph¬ 
erals such as a mouse, a digi¬ 
tizer, or another Nob-Box. 

The fully programmable 
Merlin board is based on an 
i860 RISC CPU running at 
33 or 40 MHz and can deliv¬ 
er processing speeds of up 
to 66 M FLOPS. The board 
also has a T134010 graphics 
processor, which operates in 
parallel with the i860 and 
provides raster control and 
Texas Instruments Graph¬ 
ics Architecture compatibil¬ 
ity; built-in graphics in¬ 
structions; and a proprietary 
memory management unit, 
which incorporates memory 
pipelining and Datapath's 
Raz-Razor technology. The 
board's video-output stage 
provides frequencies of up to 
225 MHz (screen resolu¬ 
tions of 2048 by 1536 pixels 
or 1600 by 1600 pixels). 
Merlin is available with 2 or 
4 MB of video RAM, giv¬ 
ing map sizes of 2048 by 
1024 pixels by 8 bits or 
2048 by 2048 pixels by 8 
bits, and 2, 4 t 8, or 16 MB 
of DRAM for program space. 
On a 600- by 500-pi xel-reso¬ 
lution screen. Merlin can re¬ 
compute and display up to 30 
images per second. 

Price: £1195 for Magic 
Nob-Box; £4995 to £5995 for 
Merlin, 

Contact; Datapath Ltd., 
Alfreton Rd., Derby, U.K.* 
44-332-294441; fax 44- 
332-290667. 

Circle 131 7 on Inquiry Cord, 


MAY 1991 • BYT E 9215-25 

















NEWS 


WHAT'S NEW • INTERNATIONAL 





You use Select to evaluate a job applicant r s strengths, 
weaknesses, aptitude, skills, and personality traits for positions 
in sales , marketing, personnel, and accounting . 


Find the 
Right Person 
for the Job 

S elect is a computer- 

based assessment system 
from Business Software 
that you can use to evaluate a 
job applicant’s strengths, 
weaknesses, aptitudes, and 
skills for a variety of posi- 
dons in sales, marketing, 
personnel, and accounting. 
The system uses multiple- 
choice job-specific test 
quest ions to provide job-re¬ 
lated information about the 
applicants. 

The package includes a 
personality test that helps you 
assess a candidate’s emo¬ 
tional stability, versatility/ 
adaptability, precision, 
leadership, sociability/team¬ 
work, creativity, motiva- 
tion/ambition, and initiative. 
You can use the personality 
test on its own or in conjunc¬ 
tion with any of the job-spe¬ 
cific modules to assess per¬ 
sonality and job-related 
qualities. 

The applicant can take 
the job-specific and person¬ 
ality tests using pencil and 
pen or through direct key¬ 
board input. The package 
includes printed question¬ 
naires. 

Select also incorporates a 
report generator that can pro¬ 
duce five narrative reports 
and six graphs and charts. 
You can produce reports on 
any number of candidates for 
any number of qualities and 
use the graphs to compare 
candidates' scores for any 
selected qualities. The sys¬ 
tem also includes a letter 
writer, a label printer, and 
mail-merge facilities so that 
you can easily create person¬ 
alized letters and labels for 
selected candidates. 

Select requires an IBM 
PC with 640K bytes of 
RAM, DOS 3.1, and a hard 
disk drive. 


Price: £480; £100 to £300 
each for job-specific test 
questionnaires. 

Contact: Business Soft¬ 
ware, 5 Derby St., London 
W1Y 7HD,U,K., 44-71- 
499-1744; fax 44-71-499- 
6146. 

Circle 1316 on Inquiry Card. 

Process 

Weather 

Images 

T heMacSatsystem from 
Newcastle Computer 
Services can receive and 
process automatic picture 
transmission (APT) from 
weather satellites. The sys¬ 
tem can receive images 
from current or projected 
meteorological satellites 
and decode, display, and 
store them on a Mac II at a 
resolution of 800 pixels by 
800 lines, with each pixel 
digitized to one of 
256 intensity levels. 

You plug the image ac¬ 
quisition board into the com¬ 
puter, and it receives sig¬ 
nals from a satellite- 
receiving system that 
includes a dish antenna, a re¬ 
ceiver, and a down convert¬ 
er. You can store images at 
four levels of magnification 
with full pan and scroll facil¬ 


ities. MacSat can also gen¬ 
erate a 3-D representation for 
synthetic-aperture radar 
images and create animated 
sequences of up to 16 
frames so that weather fore¬ 
casters, for example, can il¬ 
lustrate cloud movements. 

APT images are basical¬ 
ly transmitted as mono¬ 
chrome pictures; however, 
you can assign a color to each 
value of the gray scale to 
provide artificial coloring. 
MacSat can display up to 
128 colors from a palette of 
16.7 million shades. Using 
MacSat *s density-slicing 
techniques, you can high¬ 
light specific information 
within an image. 

The complete system in¬ 
cludes a 1 -meter-diameter 
satellite dish, a VHF anten¬ 
na, a down converter, Mac¬ 
Sat software, and a VHP 
synthesized receiver with a 
built-in acquisition unit. 
Price: £3685. 

Contact: Newcastle Com¬ 
puter Services Ltd., Belville 
House, Ponteland, Newcas¬ 
tle-upon-Tyne NE20 9BD, 
U.K., 44-661-25515; fax 
44-661-860069. 

Circle 131 9 on Inquiry Card. 


IMC’s Scanner 
for Medical 
Applications 

I MC designed its new 
color/gray-scale scanner 
for medical, dental, and 
biotechnology applications. 
The XRS OmniMedia 3cx 
scanner features an extended 
optical density range of 
from 0.01 to 3.5 and is capa¬ 
ble of digitizing low-con¬ 
trast, dark transmissive 
images, such as x-rays and 
gels, measuring up to 8 l /2 by 
14 inches. 

By combining the scan¬ 
ner and a microcomputer, 
you can electronically 
view, diagnose, archive, 
print, and transmit x-rays. 
The 3cx can also digitize 
color or black-and-white re¬ 
flective artwork for desktop 
publishing tasks. 

The 3ex features 8 -bit 
gray-scale scanning to digi¬ 
tize 256 gray shades for x- 
ray imaging. Image resolu¬ 
tion can be between 75 and 
300 dpi. Scaling of from 25 
percent to 400 percent lets 
you set the image size to your 
requirements. Color scan¬ 
ning operates at 24-bit resolu¬ 
tion and captures up to 16.8 
million colors. When you 
combine the scanner’s sin¬ 
gle-bit scanning mode with 
popular optical-character- 
recognition software, the 3cx 
can scan text from journals, 
publications, and other docu¬ 
ments directly into a word 
processor. 

The XRS OmniMedia 
3cx scanner is suitable for 
use with machines such as 
the IBM PC, Mac II t 
Sun386i, and Sun-3 and 
Sun-4 workstations. The 
package includes color and 
gray-scale imaging and scan¬ 
ning software. 

Price: £4195. 

Contact: IMC, 281 St. 
Leonard’s Rd., Windsor SL4 
3DR, U.K., 44-753- 
830999; fax 44-753-831094. 
Circle 1320 on Inquiry Card. 
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SERVING ALL OF EUROPE FROM LONDON & ZURICH! 

AT UNBEATABLE PRICES! 


PRE-SALE 

CONSULTING 


POST SALE 
SUPPORT 


NEW AND NOTEWORTHY: 

Adobe Tyre Manager far Windows.S105 £ 52 

Saleable WYSIWYG fonts lor displays and non- 
PostScript printers. Supports all typefaces awlable 
for PostScript and Display PostScript. 

Borland C++v 2.0.$593 £297 

Windows Development pliant requi ring MS 
Windows SDKf Ind, Whitewater resource TAIL 


C LEAR + lorC.$227 £113 

Develop and understand your C code better hy 
automatically drawing propram flow charts, muffi- 
favel tree charts. formatted sourca listings, function 
cross referencing and morel 

Gupta SQLWindows v2.ft.„,. $1684 £842 

Create Windows and OS/2 graphical applications to 
access SOL databases the easy way! 

Mulfispope Debugger lor Windows . $446 £224 

Two interlaces: Character mode and as a Windows 
app. Debug your Windows and DOS applications on 
a single screen, (no second monitor necessary), on a 
dual monitor system Ihrough a serial able or even 
through a LAN network 

Object Vision. 1164 £B2 

First ever end-trser visual programming system for 
Windows 1 Innovative, new visual programming Idol 
that enables non-lechmcal professionals and 
managers to easily create interactive business 
applications for Windows 3.0, 

SrnalllaJk/V- Windows . SS00 £250 

Combines a prototype-to-denvery cevelopment style 
while integrating with Ihe host Windows 3.0 
sfiViroumenL 


BACKUP 

Bach-ll w31 * . 110. 

Central Pomi. Backup v6.0 . 

Copy 13 PC v5.0 . . 49 

Conv 11 PC Delude Dtnion Board v5.4 . .. . 206'' 

Norton Backup vi.1 . 

.176 

BASIC 

HvnerFtelri vl 0 .. 

.162 

Microsoft SASIC Pro Dvlpmnt Syslem v7.1.569 

Microsoft QuickBASIC Compiler v4.5..119 

PowerRARlC v? 1 115 

BUSINESS 

ABC Flowcharter v 11... . . 

.332 

Form Tool Gold v3.0 . , . . 

. . .106 

Grammatik Windows. 

. 191 

InslanlOFgChartvl 0. ... ... 

221 

Lotus 1-2-3 v3.1 . 

. 757 

Micrografx Charisma v2.0 . 

Microsoft Excel-Windows v3.0 . 

0RG PLUS Advanced v5 ft. 

. 603 

. 554 

.116 

PerFOHM Pro . 

.534 

Quatlro Pro v2.0 .... 

. 573 

SideKick Plus vl .0 ... 

. ,...235 

Super Project Expert v£.fl. . 

779 

TimeUne v4,9 ..... 

. ,,.017 

Xerox FormBase Windows v 1.1 . 

. 554 

C 


Aztec C Cross Development Systems . 

. B98 

Borland C++v2.0 .. 

.593 

C ASYNCH MANAGER v3.Q . 

.229 

C-lerp306 v3 5 .. 

. ,.,..475 

C LEAR+ter C vl.O . 

.227 

Conirol Pak/PM .. 

.480 

Control Pak/Wi ndows . 

.488 

DESOviewAPfC Library vt.3...... ........... 

. 213 

DESCviow API Toolkit . 

. 510 


Essential Communications v3.0.363 182 

Essential Graphics v3.ft.. . .455 22B 

IENUvB.0...253 127 


men leal CommLib v3.0..467 233 

Green leaf Data Windows with Source v2.i. 593 297 

Guida vl .S.......286 143 

Intel 386/456 C Code Bu i Iter Kil v 1.0 ...817 498 

Lattice C Devetepmcnl System v6.ft...302 151 

Microcsofl C Compiler vfi.D ..,569 284 

Microsoft QuickC v2.5.119 59 

Microsoft QuickC with QukfcAssembler v2,5 .232 116 

Paradox Engi ne (C version) v 1.0.33E 169 

PC-Unt v4 0...........144 " 


Pra-C with Workbench vZO... 
Turbo C TOOLS v6,02. 


_1033 517 

.182 91 

Vitamin C for Microsoft C v4.D „„.272 136 

WATC DM c 7386 Professional v8,0.. 1672 836 

Zolooh C++ Developer's Edition v2.l......540 270 


CADD 

3D Drafting_„_.371 1B6 

AutoCAD Retell 5258 2629 

Design CAD 3D vll.301 181 

DRAF1X CAO for Windows vl 1.762 301 

Generic CADD v5.Q..419 210 

CASE 


Case: Windows v3.Q..... 

.1660 

Compedrtor II v3 09 . 

.421 

Easy CASE Plus. 

..472 

Teamwork/PCSA v31 

.1098 


COBOL 

Microsoft C0601 Compiler v4.0.1G28 51 

WiTO80L-85 Devskjpmert System v5,0 .1398 69^ 

COMMUNICATIONS 

Carbon Copy Plus + Host v5.2. .203 102 

Crosstalk for Windows vl t. 223 112 

LapLink III v3.0._.153 77 

Mirror 111 v2.0 . .152 76 

Procomm Plus v2.Q.„ r .. T1 „ n .. ,. rr ,, w ,, n ^, l . .123 61 

Remote? (Host 8 Caller) v2ft.198 99 

SmarTarm 240 v31 . 347 173 

Takeover.,.,..,...„.....297 149 

DA TABASE & FILE MANAGEMENT 

ALPHA/Four vl t.548 274 

Aq+^wn v5 Q 494 20? 

CJanon Professional Developer v21 .842 421 

Dipper v&.0. 931 465 

dBASE IV vl 1 .871 435 


ARTIFICIAL INTELLIGENCE $ £ 

Arily Combination Pack v5.1 ..... 1306 653 

m Prolog (Turbo Prolog) v3.21 .375 187 

PROLOG-2 Personal v2.15.....177 89 

ASSEMBLERS & LINKERS 

.Ft!Link/Plus v4.l .593 297 

Bllnkerv1.il...286 143 

Microsoft Macro Assembler v5.1___174 87 

Plink06+ v2.3 .....474 237 

Spontaneous Assembly v2.0.- 300 150 

~ ‘ * 92 


dbfast/PLUS v 1.4. 

dbFast/Windows vl 5 .446 223 

Documentor vl -5....._..285 143 

FairCom Todbox Special Erfilion...831 415 

Gupta SQLWindows v2.ft.1684 842 

Informix 46L RDS/IO for DOS..1327 664 

Microsoft SQL Server (1 -5 users) v 11.1267 603 

Oracle Developers Kit v5.1 C. 1240 620 

Paradox v3.S.......■.■..■■906 453 

Paradox SOL Link vl .0 .._..622 3111 

Q8A u3 0. 413.JB 

R&R Clipper and FoxBASE+Module .w&„64 32 

R6R Repurl Writer ter XDB SQL vU, 

R:BASEy3.1 .......871 435 

Superbase 4 Windows vl.2...... 776 388 

U Programmer v2! ...578 288 

X'X i^aM Date Magyar: v?ri .. ggi 490 

DEBUGGER 

Mutes-rope Debugger tor Win dews vl .0.440 224 

Periscope ft with Breakout Switch v4 0 .... 178 8,9 

M-25MHZ v4 0...._.3345 1672 

DESKTOP PUBLISHING 

Adobe"ype Manager lor Wi iid®. ,105 52 

Astral Picture Publisher v2.1 301 

Facelift for Windows. 

Freedom of the Press ____^.^,446 2231 


GRAPHICS 

Adobe II lustratDr tor Windows vl. 1...505 252 

Autodesk An irrator vl ,0.,,.„.... 536 268 

Corel Draw v2.D._.693 347 

Cricket Graph for Windows ..221 111 

Designer lor Windows v3.0l. 844 422 

GRASP wi lh ART0GLS V3.5...... 206 103 

GSS Graph ic Dvlpmnl Toolkit for DOS v2.1B.. 1028 514 

GX Graphics vl.6. ..,.300 150 

HALO v3 1..423 212 

HALO Professional v3.0.635 318 

Harvard Graphics v23. . 559 279 

MetaWIND0Wv3 7b. .414 207 

PCX EFFECTS vt.O. 152 76 

PCX Programmer s Toolkit v4,0,, ... ..375 187 

Pizazz Plus vl3.,, ,,, ...167 84 

ARDWARE 

'-33 Matft Coprocessor....1068 534 

tatemal 2460 Modem...129 65 

ASCII Sjimal 9600bps V.32 with MNP5 . 794 397 

Exsanz Di& Expander Card. 237 119 

Pradol 24QOPocket Madbm.. .200 1O0 

ProScan PS'! tBfl Grayscale Full-Page Scanner.906 453 

Oli inkle 12400 infernal Modem..113 56 

300 V 22hi-]\V .4 2 nleroa Modem.. ..214 1 D / 
niXi InigmitepndReoeive FaxModem ...320 160 

Quick 1. 9600 Sondf ax iglemal Modem.154 02 

SatisFAXr^r-i Classic .... 697 348 

ScanMan Plus PC.257 133 

worldpan 7400 Pocket Mgdem, . . 446 223 


LAN & LAN READY 

AboveDISC - (unifruited users) vl lak. .360 180 

312 '55 AboveLAN funllmiledusers) *i.08. -4f 

Disk Manaoer N i. Novel 11 m3 04 . 

Ft S Netware Level [ v2 1 2 . ?'r 490 

ELS m *.are L-Jvel II v2,l5.2363 1034 

LAN Iasi ic 1 fj MBPS Ethernet Sfahsf Kit v3.0.. 835 4 ■ 8 
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NEWS 


WHAT'S NEW • INTERNATIONAL 



The LI420 color monitor uses a deflection yoke and silica 
coating to cut down emissions and eliminate static. 


Low-Emission 
VGA Monitors 

I f you are concerned 
about the potential health 
dangers of low-frequency 
magnetic CRT emissions and 
static electricity, Mitac 1 s 
new Super VGA monitor may 
be for you. The LI 420 low- 
emission 14-inch color moni¬ 
tor uses a deflection yoke 
and silica coating to surpass 
the Swedish National Insti¬ 
tute of Radiation Protection 
standards. 

The Mitac LI420 offers 
an interlaced resolution of 
1024 by 768 pixels and a 
dot pitch of 0.28 mm. In ad¬ 
dition to a 14-inch display 
and flicker-free picture sup¬ 
ported by a bandwidth of 45 
MHz, the LI420 is also 
compatible with VGA, 

Super VGA, 8514/A, and 
Mac II standards. The 
monitor has a flexible scan 
range of from 3L5 to 35.5 
kHz for automatic trace and 
auto-adjust frame sizing for 
standard 8514/A and VGA 
modes. 

The newly designed de¬ 
flection yoke features a “lizy 
wire” cancellation coil that 
cuts down emissions by can¬ 
celing out the ELF field in¬ 
side the CRT. In addition, 
the chemically etched, anti¬ 
glare, tinted glass reduces 
screen glare, while inside 
the CRT, an anti-static silica 
coating absorbs and elimi¬ 
nates electrostatic emissions 
created by the CRT’s elec¬ 
tro-beam. 

The LI420 supports in¬ 
ternational keyboards with 
102 or 122 keys and has 
serial and parallel interfaces 
located on its side and rear. 
Price: £349. 

Contact; Mitac (U.K.) 

Ltd., Unit 1, Hortonwood 
32, Telford, Shropshire 
TF1 4EX, U.K., 44-952- 
677022; fax 44-952- 
605605. 

Circle 1321 on inquiry Corel. 


Desktop 
Publishing 
for Windows 

L aserSeript Publisher 
brings typographic pre¬ 
cision to desktop publish¬ 
ing. The package includes 
functions such as block ma¬ 
nipulation, searching and re¬ 
placing strings, text stor¬ 
age, and file insertion. 

The formatting screen 
provides a grid that helps you 
lay out your pages without 
pasteups. After you input the 
text, you can digitize the 
images and photos you want 
to insert into your docu¬ 
ments using the scanner, or 
retrieve image files from a 
drawing software package. 

You can format two pages 
per screen (numbered from 1 
to 999) with options such as 


files, graphics, display, modi¬ 
fication, cut, balancing, and 
zoom. All these options let 
you compose your page 
using A4 format in the form 
of a layout or directly by 
half-page using the zoom. 
Once you call up a docu¬ 
ment, you can choose the size 
of your character fonts from 
between 4 and 700 points and 
then condense, extend, or 
frame the character fonts. 

You can then place your 
texts, grids, frames, and 
images manually within the 
page using the keyboard or a 
mouse. If you use the key¬ 
board, the page formatting 
can be at a resolution of 
I/1000 mm. When you use a 
mouse, you get a precision 
of within 1 mm. 

The page side display 
helps you find the precise lo¬ 
cation of the different ele¬ 
ments of your page format. 
The graphics option offers 
you a variety of possibilities, 
including the choice be¬ 
tween grids and frames in 


percentages of from 0.1 to 
100 (width for the grids, den¬ 
sity for the frames) with 
square or rounded corners, 
different radii, and printing 
in a circle or at an angle. 
Correction features include 
column replacements via the 
mouse with page side dis¬ 
play; deletion; column trun¬ 
cation; correction of text 
currently being formatted; 
readjustment of grids, 
frames, and images; and 
transfer from one page to 
another. Once your page 
looks the way you want it 
to, you can store it and print 
it. Printing quality depends 
on your equipment—you can 
print from 300 to 1200 dpi 
with a laser printer and up to 
2500 dpi with a photocom¬ 
poser. 

Typesetting features in¬ 
clude vertical and block justi¬ 
fication, interactive charac¬ 
ter anamorphosis, fill-in 
characters, italics, rounded 
characters, rotation of text by 
degrees, body variation, 
and a variety of type styles. 

You can apply color to 
any dements you have 
created with LaserSeript 
Publisher and use it in the 
page layout. Quadrichroma- 
tic separation features let you 
produce one film per color, 
with cutting reference points. 
You can print your docu¬ 
ment on a color printer. 

LaserSeript Publisher re¬ 
quires an IBM XT with 640K 
bytes of RAM, DOS 3.2, 
Microsoft Windows 2.0 or 
higher, a 20-MB hard disk 
drive, a Windows-compatible 
graphics adapter and moni¬ 
tor, a Microsoft Mouse or 
compatible, and a laser 
printer. 

Price: 8980 French francs. 
Contact: API Informa- 
tique, 41, rue Albert Per- 
dre au x, 92370 Chavi 1 le, 
France, 33-1-47-50-17-69; 
fax 33-1-47-50-22-36. 

Circle 1322 on Inquiry Curd. 
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Guess Which Manager Has Charisma 


Whot's most imporfonf about o business presentation is 
how good you look after everybody else has finished. No matter 
whot you know, it's how well you've communicoted thot 
usually determines your success. That's why you need Charisma. 

Charisma is a complete graphics program for business, 
combining text charts, graphs, and drawing tools in one powerful 
packoge. Switch to Charisma ond you con stop switching bock 
ond forth between all the other progroms to get what you need. 
Now it's all at your fingertips. 

The time and energy you sove can be used to refine your 
presentation. And think of the time your work group will save by 
only having to be proficient with o single easy-to-learn graphics 
program. 

Another dear odvontoge is Chorismo's compatibility with 
Windows 3.0 which conveniently pops hundreds of options on the 
screen for ropid experimentation. Browse through chart types, clip 
ort, 42 outline typefaces, perspective chart effects, colors, 
gradients, chart templates, ond free form loyouts, to name a few. 


Charismo also includes drawing tools that will help the 
beginner and offer the power user moximum control. So finding 
the combination that gives your presentation the right snap will be 
quick and eosy. 

Charismo can import many other grophic ond spreadsheet 
formats, but more importantly, imported text, charts, ond graphics 
arrive as data and can be further manipulated and incorporated. 

When boundaries disappear creativity flourishes. The 
usual can be made unusual. Communication becomes forceful and 
unique. Charisma turns drudgery into innovation. 

Make your next presentation o memorable performance. 

Ask for Charisma at your locol softwore dealer or through your 
corporote purchasing department. 

Or call your local MICROGRAFX office directly. 

Charisma 


»IK LEADER IN WINDOWS 3.0 OKAIMIICS 


Micrografx Ltd. 

Micrografx Scandinavia ApS 

Micrografx France 

Micrografx Deutschland 

Micrografx Canada 

Surrey House, 34 Eden Street 

Ringager 4C 

Sternes 1; 15 avenue du Quebec 

Pralat-Zistf Strafle-6 

853 Logan Avenue 

Kingston-Upon-Thames KT1 1ER 

DK-2605 Brendby, Denmark 

Courtoboeuf Z.A. 

8000 Munchen 2, 

Toronto, Ontario M4K 3E2 

United Kingdom 

Tele: 43-43-26-77 

91140 les Ulis Villebon, France 

West Germany 

Canada 

Tele: 081-547-1638 

Fox: 43-43-26-66 

Tele: 01-69-86-9595 

Tele: 089-260-3830 

Tele: 416-778-7611 

Fax:081-547-1647 

Territory: Denmark, Sweden, Norway, 

Fax: 01-69-86-9465 

Fox: 089-699-3333 

Fax:416-778-7612 

Territory Fnglond, Scotland, Irelond, Woles 

Finland, Greenland 

Tenifory: France, Belgium, The Netherlands 

Territory: Germony, Switzerland, Austria 

Territory: Conado 

Contact M«hael Nash, Soles Manogei 

Contact: Lars Ronmng, Sales Manager 

Contort: Yvan Lozoteff, Soles Monagei 

Contact: Uluke Pfeiffer, Soles Manager 

Contact: Grom Wickes, Soles Manoger 


Micrografx, Inc. 1303 Arapaho, Richardson, TX 75081 USA - (214)234-1 769 (customers outside of North America please dial extension 3710). Copyright© 1990, Microgrofx Inc. 
All rights reserved, Microgrofx is a registered trademark, and Microgrofx Charisma is a trademark of Microgrofx. All other products are trademarks of their respective owners. 
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Line Printing 
for Offices 

Y ou can use the MT661 
high-performance line- 
matrix printer in normal 
office environments. 
Mannesmann Tally's shut- 
tie-line-matrix machine uses 
a bank of 66 print elements 
to produce 132 characters si¬ 
multaneously in one line. 

The mechanism uses coun¬ 
ter-rotating eccentric 
weights to minimize vibra¬ 
tion when moving the shut¬ 
tle, leading to its low acoustic 
characteristics. The MT661 
can print at 800 lines per 
minute with an acoustic 
level lower than that of most 
personal printers. 

The MT661 is designed 
for high workload applica¬ 
tions of up to 75,000 pages 
per month. Standard emula¬ 
tions are IBM Proprinter 
and Epson FX. 

The six resident fonts are 
draft, data processing. Cou¬ 
rier, Gothic, and OCR A 
and The MT661 also pro¬ 
vides for graphics printing 
at a resolution of 240 by 240 
dpi. A Graphics Processing 
Option for industrial graph¬ 
ics provides QMS com¬ 
patibility. 

The MT661 has a shared 
parallel and serial interface 
that lets you connect it to 
two hosts simultaneously 
(e.g., you could use the ma¬ 
chine as a LAN-server 
primer and as a traditional 
minicomputer or mainframe 
line printer at the same 
time). You can mount the 
MT66I on a desktop or 
pedestal. 

Price: £4990 and up; £450 
for the pedestal; £600 for 
the Graphics Processing 
Option. 

Contact: Mannesmann 
Tally, Molly Millar's Lane, 
Wokingham, Berkshire 
RG11 2QT, U.K., 44-734- 
788711; fax 44-734- 
791491. 

Circle 1323 on Inquiry Curd, 


A/D converter for digitized 
speech or sounds, a 7-W 
audio amplifier, an eight-line 
bidirectional I/O port, an 
eight-line input port capable 
of also reading 16 voltage 
levels, eight outputs capable 
of driving 30 V at a maxi¬ 
mum of 0,1 amp, and an on¬ 
board real-time clock with 
2K bytes of battery-backed 
RAM. 

Price: 600,000 lire. 

Contact: GipCo srl, Yia 
Barsanei, 17, 47100 Forli\ 
Italy, 39-543-795055; fax 
39-543-795078. 

Circle 1324 on Inquiry Cord. 


Automate 
Your PC 

I f you have procedures on 
your PC that you repeat 
regularly, AutoRun from 
GuildSoft can automate those 
frequently repeated rou¬ 
tines no matter how complex 
they are or how long the se¬ 
quence takes to execute. The 
PC automation software 
acts as a software robot, run¬ 
ning a single program or 
series of programs complete¬ 
ly unattended, at any time. 

After you execute a rou¬ 
tine one time, AutoRun 
memorizes each keystroke 
and the amount of time be¬ 
tween keystrokes as you 
type them. The program is 
then ready to execute the 
program to the schedule you 
require. 

AutoRun requires an 
IBM PC with 512K bytes of 
RAM and DOS 2.0. 

Price: £99.95 for the sin¬ 
gle-user version; £299.95 for 
the multiuser version. 
Contact: GuildSoft, Went¬ 
worth House, Dormy Ave., 
Manna mead, Plymouth, 
Devon PL3 5BE, U.K.,44- 
752-251155; fax 44-752- 
604012, 

Circle 1325 on inquiry Cord, 


Mannesmann Tally designed the MT66J to print 800 lines per 
minute with an acoustic level lower than most personal printers ’. 


A Board 
for Hostile 
Environments 

G ipCo designed its XT- 
V25 board for use in en¬ 
vironments where a PC 
with a floppy or hard disk 
drive would be too delicate 
or too expensive to be used. 
You can create an applica¬ 
tion using any language, 
video adapter, or other 
TBM XT-compatible hard¬ 
ware; test the application on 
the XT-V25 board with a 


floppy disk drive; and then 
transport it onto EPROM. 
The included software 
creates the EPROM data files 
required for the application. 

The board contains an 
NEC V25 microprocessor 
running at 8 to 10 MHz, 

AH BIOS interrupts are to¬ 
tally IBM XT compatible. 
The XT-V25 also comes with 
three XT-type expansion 
slots, 640K bytes of RAM, a 
1-MB EPROM disk, two 
RS-232 ports, and one paral¬ 
lel port. You can use it with 
an XT keyboard or a 64-key 
membrane keyboard that 
uses the same buffer as the 
standard XT keyboard. 

Other features include an 
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ISIC: Helpdesk Tool 



ISIC: Information Systems for Information Centers is an entirely menu- 
driven, pc-based softwarepackage. ISIC is extremely user friendly and 
improves your enduser support. 

ISIC automates and controls information within data centers (Helpdesk, 
Information Center, User Support Department), as well as between 
the data-center and the enduser. With ISIC you keep track on all your 
expensive computerequipment. Using ISIC, calls of users will never be 
lost or forgotten. 

ISIC can be used as a single-user version for IBM PC’s (and compatibles) 
and as a multi-user, network version for all PC networks. The database 
can be read by popular softwarepackages like Lotus 1-2-3 and dBase. 

ISIC: A proven product from a company dedicated to quality. 


For more information please contact us: 

Rijnhaave Software Distribution 

Postbox 2301 Phone: + 31 (0)71 226473 

2301 CH Leiden Fax: + 31 (0)71 221458 
The Netherlands 


Dealer 

inquiries 

Invited 


& 


ni|nhaave 


-group 


I nformation 
System for 

i nformation 
Centers 

Features: 

• Problem and change management 

• Inventory management 

• Hard- and software purchase control 

• Training course administration 

• Order processing 

• Rental control 

• Efficient call logging 

• Management reports and graphics 


Circl* 459 on Inquiry Cord. 
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An i860-Based 
Module for 
Your IBM AT 


Develop 

Multimedia 

Applications 


T he latest transputer 
module from Quintek is 
based on the Intel i860 pro¬ 
cessor. In typical parallel- 
processing environments, 
the company says, the 
TRAM will run 5 to 10 
times faster than a trans¬ 
puter. 

You can use the Quintek 
i860 TRAM as a copro¬ 
cessor, an accelerator, or an 
i860 evaluation card for a va¬ 
riety of hosts, including 
IBM AT, Apollo, Sun, and 
VME machines. It is fully 
supported by the MetaWare 
ANSI C Compiler with a 
standard host server for DOS 
and Unix parallel systems. 

Typical applications for 
the Quintek i860 TRAM in¬ 
clude engineering simula¬ 
tions, advanced financial 
model ing, and image 
processing. 

Price: £4999 to £6580, de¬ 
pending on the memory and 
dock speed. 

Contact: Quintek Ltd., 
Southfield House, 2 South- 
field Rd., Westbury-on- 
Trym, Bristol BS9 3BH, 
U.K., 44-272-628196; fax 
44-272-628717. 

Circle 1326 on Inquiry Card, 

First APL for 
the X Window 
System 

D yadic Systems says 
that its Dyalog APL/X 
is the first implementation 
of the APL programming 
language designed to ex¬ 
ploit the facilities of the X 
Window System. The pack¬ 
age combines Dyalog APL’s 
development environment 
with the graphical user in¬ 
terface provided by X 
Window. 

Dyalog APL/X provides 
you with a session window 
for the evaluation of APL 


T he new version of Book 
One, Paralax Software 
Publishers 1 authoring sys¬ 
tem (see April 1988 What’s 
New International, page 
88A-3), integrates videodisk 
and CD-ROM so that you 
can develop courseware ap¬ 
plications consisting of text, 
pictures, animations, music, 
and video. Book One Pro¬ 
fessional uses a WYSIWYG 
editing concept for dynamic 
an d i nte ract i ve appl icat ion s 
that minimizes training 
time and maximizes author¬ 
ing speed and power, ac¬ 
cording to the company. 

You can store frequently 
used backgrounds, program¬ 
ming routines, or interac¬ 
tion processes permanently 
in memory for quick re¬ 
trieval and economic use of 
disk space. You also get 
scan-disk mode for quick se¬ 
lection of video sequence, 
sync elements for exact syn¬ 
chronization of graphics 
and video, a video highlight 
option, still frames, and 
setting of frame numbers by 
variables. 

Book One Professional 
requires an IBM AT with 
1 MB of RAM, DOS 2.11, 
VGA capability, a VGA 
monitor, an EMS driver, 
two RS-232 ports, a Micro- 
soft-compatible mouse, 
and, optionally, a CD-ROM 
drive, it also requires an 
overlay board and a video¬ 
disk player. 

Price: 5000 Dutch 
guilders. 

Contact: Paralax Software 
Publishers BV, Zandpad 28, 
3601 NA Maarssen, The 
Netherlands, 31-3465-72740; 
fax 31-3465-71732. 

Circle 1328 on Inquiry Card, 


expressions, and several edit 
windows for APL func¬ 
tions, operators, and vari¬ 
ables. The debugger dis¬ 
plays the APL function stack 
as a stack of overlapping 
windows and lets you step 
through an application 
watching the code execute 
line by line. You can also 
set up windows to watch vari¬ 
ables change as the applica¬ 
tion runs. The development 
environment is fully inte¬ 
grated and lets you copy and 
move data freely among 
different windows. 

The screen manager lets 
you design and build sophis¬ 
ticated user interfaces. It 
has been enhanced to take 
advantage of the facilities of 
X Window, yet remains fully 
compatible with other ver¬ 
sions of Dyalog APL/X. 


An interface to xlib, the 
X Window subroutine li¬ 
brary, provides you with a 
set of graphics tools. The 
product also includes a set 
of h i g h - level f u nc t ion s for 
business graphics applica¬ 
tions. Using these tools, you 
can incorporate multi win¬ 
dow graphics into an 
application. 

Dyalog APL/X is avail¬ 
able for the Sun Sparc station 
running under OpenWin- 
dows, the IBM RISC Sys¬ 
tem/6000 under AIX Win¬ 
dows Environment/6000, and 
the Hewlett-Packard 9000 
Series 300 and 400 
workstations. 

Price: £1500. 

Contact: Dyadic Systems 
Ltd., Riverside View, Basing 
Rd , Basingstoke, Hamp¬ 
shire RG240AL, U.K.,44- 
256-811125; fax 44-256- 
811130. 
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You can use Quintek’s i860 TRAM as a coprocessor, an 
accelerator, or an i860 evaluation card. 
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V32 Smorgasbord 

Motorola/UDS offers 
more choices, more features 
than any other modem builder 


Motorola/UDS* acknowledged by leading 
trade magazines and independent research 
organizations as the world's premier sup¬ 
plier of V.32 modems* offers more varia¬ 
tions on the V32 theme than any other 
manufacturer. 

Beyond basic V32 conformity lies a myriad 
of features and options. Among the user 
options available are: 

PACKAGING— Board-level IBM plug¬ 
ins* standalone packages or central site 
rack-mountable cards. 

THROUGHPUT— Selected models offer 
MNP® levels 4 and 5 for error control and 
data compression; others, in compliance 
with CCITT V.42 bis, offer MNP or LAP-M 
compression throughput rates up to 
38,400 bps. 

CONNECTIVITY— Sync Up™ board- 
level versions of V*32s are available for 
various combinations of BSC* SNA and 
OS/2 host-to-remote communication for 
EDI, X.25, BSC, SNA and LJU6.2 
applications. 





MOTOROLA 




flmr 


PC APPLICATIONS— V32s are 
available in the FasTalk® configura¬ 
tion* designed especially for PC use. 

INTERNATIONAL ACCEPT¬ 
ABILITY — Several versions of the 
Motorola/UDS V.32 have already 
been qualified to non-US. operating 
standards, assuring their acceptability 
In multi-national networks. 

For a look at the whole menu, con¬ 
tact Motorola/UDS* 3000 Bradford 
Drive, Huntsville* AL 35805-1993. 
Telephone 205/430-8000; FAX 
205/430-8857. 

^ MWP it ■ rradmuric of Muciixonk, Lnc4 

□5/2 m [EodfiBul of LmtrnitEiDnal 
[Jiiiurii:.. Mochincii Sfuc-L-V nrsd 
CjiTnlL ue Trtderrurls of UD5. 
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The NB-386SX packs a 386SX CPU , up to 16 MB of DRAM, 
a 3 ft-inch floppy disk drive, a hard disk drive , and VGA into 
a notebook computer. 


A Lean, Mean 

Computing 

Machine 

C ore Pacific Electronics 
designed its NB-386SX 
notebook computer to be 
trimmer and less bulky for 
carrying convenience. The 
system includes a 386SX 
microprocessor, VGA 
graphics capability, and flop¬ 
py and hard disk drives. 

Besides the interchange¬ 
able 16- or 20-MHz 386SX 
microprocessor, the NB- 
386SX comes with 1 MB of 
DRAM {expandable to 16 
MB); a socket for an 
80387SX coprocessor; one 
3 l A-inch 1.44-MB floppy 
disk drive; a 20-, 40-, or 
60-MB hard disk drive; and a 
full-function 78-key key¬ 
board. The VGA-compatible 
LCD screen is sidelit and 
has a resolution of 640 by 480 
pixels with 16 gray scales. 
The interfaces include two 
serial ports, one parallel 
port, one external moni¬ 
tor port, one external key¬ 
board port, one external DC 
input port, and an external 
IBM AT-bus expansion port. 
The internal rechargeable 
nickel-cadmium batteries are 
removable, and you can re¬ 
place them with regular alka¬ 
line batteries* The NB- 
386SX also comes with an 
AC adapter. 

External dimensions are 
280 by 235 by 46 mm, and 
weight is 3 kg. Options in¬ 
clude an 80387SX copro¬ 
cessor, an external 5!4-inch 
floppy disk drive module, an 
external 102-key keyboard, 
and an external pocket fax 
modem. 

Price: About US$3000. 
Contact: Core Pacific 
Electronics Co. Ltd., Ninth 
Floor, 108-4 Min Chuan 
Rd., Hsintien, Taipei, Tai¬ 
wan, R.O.C., 886-2- 
9160048; fax 886-2- 
9144960. 
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LPA's 
New Series 
for 386/DOS 

L ogic Programming As¬ 
sociates' new 386 series 
is a range of software tools 
for 386 microprocessors run¬ 
ning under DOS. The 386 
series includes LPA 386-Pro- 
log, hci/386, flex/386, 
Prolog+ +7386, and 
GraFix/386. 

At the base of the 386 
series is a Prolog inference 
engine, a window system, 
and a program editor. The 
new series can access up to 
4 gigabytes of memory and 
uses incremental compila¬ 
tion of user programs to pro¬ 
vide the speed of a compiler 
with the interactive behavior 
of an interpreter. 

LPA 386-Prolog supports 
first-argument indexing, tail 
recursion, last-call optimi¬ 
zation, and source-level de¬ 
bugging. It has access to 
structured data files through 


formatted I/O primitives, a 
dedicated dRASE III inter¬ 
face, built-in file-browsing 
facilities, and a 32-bit float¬ 
ing-point arithmetic 
package. 

The hei/386 software 
provides a set of routines for 
constructing sophisticated 
user interfaces and supports 
pop-up menus, pull-down 
menus, complex dialogues 
with buttons, edit fields and 
menus, and business and fi¬ 
nancial functions. 

The flex/386 package 
provides an expert-system 
toolkit—with frames, in¬ 
stances, daemons, rules, re¬ 
lations, and questions—that 
supports multiple inheritance 
and dynamic rule sets and 
has full access to Prolog. The 
flex package contains its 
own Knowledge Specifica¬ 
tion Language, whereby it 
defines rules and frames in 
an English-like natural 
language. 

Prolog + +/386 provides 
a complete object-oriented 
programming language 
with objects, instances, 
methods, and attributes. 


The language supports multi¬ 
ple inheritance and message 
cascading, and it has full ac¬ 
cess to Prolog. To aid pro¬ 
gram development, there is 
an object inspector and a 
graphical hierarchy browser. 

GraFix/386 provides 
high-resolution full-color 
graphics facilities (up to 
VGA), including support for 
bit maps (PCX files) and 
bar-chart facilities. 

The 386 series requires a 
386-, 386SX-, or i486-based 
IBM PC with 2 MB of 
memory (preferably 4 MB) 
and DOS 3.3. 

Price: £2000 for LPA 386- 
Prolog; £3000 for the 
flex/386 package; £2500 
tor the Prolog + +/3S6 pack¬ 
age; both hei/386 and Gra¬ 
Fix/386 are supplied free of 
charge. 

Contact: Logic Program¬ 
ming Associates Ltd., Studio 
4, Royal Victoria Patriotic 
Building, Trinity Rd., Lon¬ 
don SW18 3SX, U.K., 44- 
81-871-2016; fax 44-81-874- 
0449. 
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Use Two 
Monitors 
Simultaneously 

W ith the AGC-Post- 
Write card, you can 
power two monitors from 
one computer. This dual-dis¬ 
play card runs monochrome 
software and gives you a par¬ 
allel printer port, full¬ 
screen CGA graphics with 16 
shades of gray, adjustable 
contrast level, 132-column 
high-resolution text mode, 
and an efficient video 
memory interface. 

Price: US$15. 

Contact: Advanced Com¬ 
puter Technology Ltd., 12th 
Floor, Chuang's Finance 
Centre, 81-85 Lockhart Rd., 
Wanchai, Hong Kong, 852- 
866-2728; fax 852-866-2359. 
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presents 


LifeNet 90 


We are looking for Distributors. 
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for 386 / 486 Networks. 

It‘s a High Performance Network Operating System. 
It‘s State of the Art It‘s written in 386 "C" by RDE. 
It‘s "Made in West Germany". You should know about it 
Dealers, OEMs and Distrib. will get Special Information. 

Fax for Info - right now. 


Highlights: 

True real 386 Code, SAA/Windows like User-Interface, 
Software Fault Tolerance with Real-Time-Thpe Backup, 
Arcnet, Ethernet & TokenRing, Huge ESDI Disks, 
extremly fast, safe, easy Installation, easy to handle, 

comparable low price. 
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Hand-Held Bar 
Code Readers 

C odeway’s range of 

ScanPlus hand-held bar 
code readers operates at 
200 scans per second. The 
readers can replace wands, 
other charge-coupled de¬ 
vices, hand-held lasers, and 
Spectra-Physics flatbed 
lasers used in supermar¬ 
kets. Applications include 
data collection systems in 
offices and factories; track¬ 
ing systems for distribution, 
assembly areas, service de¬ 
partments, and laborato¬ 
ries; and record management 
in commerce, government, 
health services, pharmacies, 
and libraries. 

The curved unit is easy 
for you to hold while pressing 
keys on cash registers, visu¬ 
al display units, data collec¬ 
tion terminals, and portable 
data recorders. The 2-cm 
depth of field lets ScanPlus 
read bar codes on curved sur¬ 
faces and flexible packag¬ 
ing. The unit can also read 
poor-quality print. 

ScanPlus can decode 
eight bar code families: 
EAN/UPC, Code 39, Code 
128, 2 of 5 (standard, ma¬ 
trix, and interleaved), 
Codabar, Code 11, MSI, 
and Plessey. It can also pro¬ 
vide undecoded output and 
read bar codes to a high-reso¬ 
lution limit of 0.8 mm. 

The new models let you 
connect ScanPlus to more 
than 200 PCs and visual 
display units supported by 
Microbar; IBM 3683 and 
IBM 4683 retail terminals; 
and NCR, TEC, Olivetti, 
and other point-of-sale units. 
You can directly connect 
the RS-232 models to a vari¬ 
ety of equipment. There are 
low-power versions, with op¬ 
tional switches, for use with 
battery-powered portable 
data recorders such as the 
Psion Organiser. You can 
transfer the ScanPlus V9 
model from use with a POS 


terminal to a portable for 
stock-taking after hours. 
Price: £595. 

Contact: Codeway Ltd., 
Telford Way, Colchester 
C04 4QP, U.K., 44-206- 
751300; fax 44-206-751286. 
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PAL Video 
Overlay 
Controller Card 

T he Spectrum-PAL 

video-overlay controller 
card for the IBM AT works 
in conjunction with the sys¬ 
tem’s VGA display card to 
place a live or frozen video 
window on the system’s 
VGA monitor. The Spec¬ 
trum’s hardware approach 
to the overlay of video on 
VGA screens does not re¬ 
quire DOS TSR routines or 
other software interference 
with the operating system. 
This feature means that 
software developed on the 
U.S. Spectrum-NTSC can 
be instantly used on the 
Spectrum-PAL. 


The front-end circuitry 
can accept signals from most 
video sources. Available 
window sizes for Spectrum- 
PAL are one-quarter, one- 
half, and full screen. Zoom 
at factors of 2 and 4 times 
are also possible. Using the 
board’s Chroma-Key 
Logic, VGA graphics and 
text are possible at resolu¬ 
tions of up to 800 by 600 
pixels and at a frequency of 
60 Hz. You can make nonin¬ 
terlaced images appear as 
overlays on top of live or fro¬ 
zen video. The Spectrum- 
PAL also works as a frame 
grabber, digitizing full 
16.8-million color frames of 
PAL video to the board’s 
two internal frame memories 
in real time. 

Included software sup¬ 
port consists of a C-callable 
subroutine library, a menu- 
driven interactive program, a 
Microsoft Windows 3.0 
driver, and a Windows 3.0 
interactive application. Ad¬ 
ditional functions of the li¬ 
brary include file storage 
support for TIF, PCX, and 
TGA file formats and direct 
hard-copy output support for 
Seiko, NEC, Hewlett-Pack¬ 
ard, and Xerox color hard¬ 
copy devices. 


Using a combination of 
two boards, the Spectrum- 
PAL is capable of stereo- 
graphic display and makes an 
ideal candidate for opera¬ 
tion in geographical informa¬ 
tion systems and fiber-optic 
endoscopy systems. 

Price: About £1495. 
Contact: Computer Gener¬ 
al, 13 Campbell Court, 
Bramley, Basingstoke, 
Hampshire RG26 5EG, 

U.K., 44-256-881377; fax 
44-256-882905. 

Circle 1333 on Inquiry Cord. 

CommonView 
2.0 for 
Zortech C+ + 

T he new version of 
CommonView 2.0 for 
Windows is compatible with 
Zortech’s C++ compiler. 
Glockenspiel CommonView 
2.0 is the standard class li¬ 
brary for graphical user in¬ 
terface (GUI) applications on 
Windows and OS/2 Presen¬ 
tation Manager (PM). 

Glockenspiel Common- 
View 2.0 implements Win¬ 
dows 3.0 graphical objects 
such as windows, dialog 
boxes, or controls like C++ 
software objects. Using 
CommonView, you can 
write up to 70 percent fewer 
lines of code, compared 
with using straight C, ac¬ 
cording to QA Training. 
Applications you develop 
using CommonView have 
an object-oriented style that 
is vital to effective pro¬ 
gramming under a GUI envi¬ 
ronment. Using Common- 
View, you can port code you 
have written for Windows 
to OS/2 PM. 

Price: £399. 

Contact: QA Training, Ce¬ 
cily Hill Castle, Cirencester, 
Gloucestershire GL7 2EF, 
U.K., 44-285-655888; fax 
44-285-650537. 

Circle 1334 on Inquiry Card. 


92IS-36 BYTE* MAY 1991 














SAMPLE CONFIGURATIONS 


(excluding carriage and VAT) 



Netware 386 v3.1 (up to 250 users) 

- PLUS - 

tlonex 486V/25E file-server 
25MHz 80486 processor, 32-bit EISA bus, 
internal cache memory, 8MB RAM, (optional 32MB), 
1 Gigabyte SCSI Hard Disk (formatted), 
32-bit (EISA) Ethernet server card, 
heavy duty Uninterruptable Power Supply. 


£7073 


SFT Netware 2.15 (Fauh tolerant, up to 100 users) 

-PLUS- 

Elonex 386V/33E file-server 
33MHz 80386 processor, 32-bit EISA bus, 

32k cache memory, 4MB RAM (max 32MB), 
600MB SCSI Hard Disk (formatted), 

32-bit (EISA) Ethernet server card, 
heavy duty Uninterruptable Power Supply. 


£5 188 


Advanced Netware 2.15 (Up to 100 users) 

-PLUS- 

Elonex 486B/25 file-server 
25Mhz 80486 cpu, internal cache memory, 
4MB RAM (max 16MB), 300MB IDE Hard Disk, 
intelligent Ethernet server card. 


£2875 


ELS II v2.15 (Entry level, up to 8 users) 

-PLUS- 

Elonex 3868/25 file-server 
25MHz 80386 processor, 64k cache memory, 
4MB RAM, 200MB Hard Disk, 16-bit Ethernet card. 


£2184 


ELS I v2.12 (Entry level, up to 4 users) 

-PLUS- 

Elonex 386B/25 file-server 
25MHz 80386 processor, 64k cache memory, 
4MB RAM, 100MB Hard Disk, 16-bit Ethernet card. 


£8 10 


Elonex 386SXM slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 


£ 6 4 O 


Elonex 286M slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 



Call Response Computer Maintenance (lei: 0SV%5 32251 for a free 
site installation survey and/or subsequent on-site support 
All trademarks are acknowledged. Elonex reserves the right to 
change specifications and prices without notice. All items are sold 
subject to Elooex's terms and conditions of trade 


NEW LONDON OFFICE 

Elonex pic, 2 Apsley Way, London NW2 7HF 
-Fax 081-452 6422- 



Tel 081-452 4444 


TECHNICAL SUPPORT 


Tel 081-450 6262 

NORTHERN OFFICE 

Elonex pic, 7-9 Campus Road, Listerhills Science 
Park, Bradford, Wfest Yorkshire BD7 1HR 
-Fax (0274) 307294- 

Tel (0274) 307226 

- EIRE - 

ERS Computers, Merchant Court 
24 Merchants Quay, Dublin 8 
-Fax 1-6791728 Tel 1-6797774/5 - 

- BELGIAN OFFICE - 

Marktech (Benelux) SA Route Provinciate 244, 
Bte 7, B-1301 Wavre (Bierges), Belgium 
-Fax 10-41 45 96 Tel 10-41 42 26- 


JOINT FORCES 

Few companies can match our range 
of Personal Computers and our reputation for professional 

Technical Support. 

Fewer still can also supply such a wide choice 
of powerful File-servers and Workstations, fully installed 
and ready to run under NOVELL'S Netware. 

Only a handful possess the in-house expertise to help you 
get the maximum out of connecting them together. 

None offers complete solutions as flexible and 
cost-effective as ours. 


^NOVELL 


Please send me information about the Elonex product range and services 
COMPANY NAME 



NAME 


POSITION 


ADDRESS 


JIM/BYTE/05/91 


TELEPHONE 
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Infralink can transmit information that includes data t voice, 
images, and video signals to and from your IBM PC and 
periphera ls with standard parallel ports, 


Forging into 
the Wireless Age 

I f you ever had to connect 
a printer to a PC, you 
know the problem—the 
cable is normally too short 
for you to be able to place 
the printer where you want it. 
And even if the cable is 
long enough, the printer 
makes too much noise if 
you place it too close to the 
PC. In addition, if you want 
to connect another PC or 
printer, you will probably 
need T-switches, additional 
cables, and amplifiers. In¬ 
fralink can solve these prob¬ 
lems. The product is an in¬ 
frared data-transmission 
system capable of transmit¬ 
ting information, including 
data, voice, images, and 
video signals, to and from 
your IBM PC and periph¬ 
erals with standard parallel 
ports. 

You plug the compact de¬ 
vice onto the parallel inter¬ 
face of your PC and onto 
the paral lel interface of your 
printer, plotter, or machine 
tool, and it links them via an 
infrared connection. In ad¬ 
dition to eliminating the need 
for cables, Infralink can 
operate on several infrared 


channels so you can simul¬ 
taneously use up to eight pe¬ 
ripherals. The system also 
features improved transmis¬ 
sion reliability and flexibil¬ 
ity with a data transfer rate of 
40,000 bps and a transmis¬ 
sion capability of up to 15 
Mbps while maintaining 
data integrity. 

The Infralink package 
includes one Infralink, one 
cable each for connection to 
the parallel port, documenta¬ 
tion, and a power supply 
unit. 


Price: Under DM 500. 
Contact: Infralink GmbH, 
Am Fuehsberg 8, D-4040 
Neuss-Uedesheim, Germa¬ 
ny, 49-2101-35053; fax 49- 
2101-32791 ♦ 
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Pumping Pixels 

D igithurst is offering its 
Micro Eye Image Com¬ 
pression Card as a solution 
to the problem of compact 
image storage and fast 


image retrieval for applica¬ 
tions such as picture data¬ 
bases, image-data communi¬ 
cations, and scientific- 
image analysis. The card 
combines two T212 16-bit 
transputers, an Inmos A121 
image compression/de¬ 
compression chip, and 128K 
bytes of RAM, which it 
uses as image buffers. 

The two T212 trans¬ 
puters work in parallel, so 
communication takes place 
through the high-speed serial 
transputer links rather than 
through the IBM AT bus. 

The links let you transfer 
image data to the on-board 
video RAM for compres¬ 
sion and transfer decom¬ 
pressed data from video 
RAM for display. 

The card can achieve a 
compression ratio of 30 to l, 
with negligible loss of 
image quality. A typical 
TIFF color image file of 
1.1 MB compresses to about 
35K bytes in about 15 sec¬ 
onds, so you can store up to 
40 24-bit color images on a 
single 1,2-MB floppy disk, 
according to the company. 

You can connect the 
Image Compression Card to 
other transputer-based 
products, such as Digit- 
hurst's Picture Book Card, 


Desktop FORTRAN = 

EXPERTS AGREE WHAT TO BUY - THEY JUST CAN'T AGREE WHY! 


™,wct system '"Tpr” ' i 
^EH* 1 on a 1 

Pnw/rT tnf 


The . PINT? compiler has alkiwed us lu purl out 
main-frame applications lo micros with min mum < 
effort flic speed of compilation is incredible 1 !. . . The 
i run lime performance is fantastic, full support lor 32'bir 
I opera!inns and the R0387 coprocessor means our 
programs run like light ningf" 

Tony Fitzpatrick, Exploration Corsuilarttt l id. 




By far the fasteSl and mosl complete FORTRAN i 
compiler that I have ever seer or used in the DOS | 

1 environment'. _ ... 

Tim Wool * 
FTN77/386 User. 4 


ease of use, speed, debugginofacilities, dynamic 
!&$ with resulting small .EYE files, and extensive 
y raufones made it a joy to use." 

H Gorcton Jensen \ 
m FTN77/m U$Gr. 

"FTN77^06 provide* mo fe intrinsic 

hafKWfl ** 
keyboard I/O, read the date and lime, 
parse ihg command line . . Advanced 
allow an 
program to wo* with riles 
In a C-tiks manner' 

, Scan Ladd, 

CotttpfOtr ffo v jqgg 


FAST, FRIENDLY & FULLY FEATURED 

(iMsm/eumns fee Mt#r ctxMreies) ^ 

SALFORD SOFTWARE MARKETING LTD. MAXWELL BUILDING • THE CRESCENT ■ SALFORD M5 4WT. 

TELEPHONE: 061 745 5678 ■ FAX: 061 745 5666 1 * 7 ,,,, - - 

“WX VERS/OM . 

am/lasis A/ow/\ 


FTN77386/486-extending DOS. 
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Build Your Network 
On A Solid Foundation 



ReadyLINK ... 

The First Step for Your PC Network. 


Without the right software, your 
computer network may seem like a 
house without its foundation. With 
ReadyLINK from Compex, your 
network will be versatile, 
economical and easily expanded to 
NetWare. 

Industry Standard 
Interface Cards 

ReadyLINK doesn’t need proprietary 
interface cards that must be 
discarded when you want to 
upgrade to NetWare. ReadyLINK 
uses most standard interface cards 
that have a NetWare driver 
including the complete line of 
Compex ARCNET and Ethernet 
controllers. 


COMPEX 

COMPEX, Inc, 

-1055 E. La Palma. Unit C. Anaht-im, CA 92807 
Tel: (714) .636-7302 • Fax:(714) 630-6521 
Telex: 401987 COMPEX USA 


Low Cost 

Ready LINK'S astounding $299 retail 
price is all the network software 
cost you need ever incur. There are 
no software charges as workstations 
lire added. And, with Compex 
interface hardware retailing as little 
as $99 per workstation, your total 
network will be highly economical. 
Software Compatibility 
ReadyLINK uses the industry 
standard NETBIOS interface to 
insure maximum compatibility with 
applications programs including 
Microsoft’s Windows 3.0, 

So, when it’s time to create a 
computer network, build it on a 
solid foundation. Anything less 
might leave you on shaky ground. 


Trademarks: ARGnet, Datapoint Corp; NetWare, Novell, Inc. 
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via the high-speed transputer 
link, or you can use it in 
stand-alone mode, taking 
images from the buses of 
compatible IBM PCs. 

Digithurst has incorpo¬ 
rated driving routines for the 
Micro Eye Image Compres¬ 
sion Card into its Picture 
Book Multimedia Author¬ 
ing Package and MicroScale, 
its scientific image-analysis 
package, making the opera¬ 
tion of the card transparent. 
The card comes with C li¬ 
brary software. 

Price: £995. 

Contact: Digithurst Ltd., 
Newark Close, Royston, 
Hertfordshire SG8 5HL, 
U.K., 44-763-242955; fax 
44-763-246313. 
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Robot- 

Simulation 

Software 

I f you are an engineer 
who works with robots, 
then Robot Simulations 
may have a program for you. 
Workspace 2 lets you de¬ 
sign, model, and evaluate 
robot workcells and auto¬ 
mated systems in real time on 
your IBM PC; it includes a 


full kinematic modeler, 

3-D graphics, off-line 
programming facilities, 
and a mouse-driven user 
interface. 

You can control, model, 
and simulate as many as nine 
robots, together with asso¬ 
ciated machinery. Work- 
Space 2 then lets you dis¬ 
play them in real time in 3-D 
with full color shading. 
Workspace 2 automatically 
calculates cycle times (how 
long a robot takes to perform 
a sequence of actions) and 
checks for collisions between 
moving objects. 

Workspace 2 lets you 
simulate several robots in one 
workcell and combine the 
results to form one fast-mov¬ 
ing simulation, which you 
can replay for a realistic visu¬ 
alization of complex work- 
cells. The program will also 
model tooling, automatic 
feeds and conveyors, auto¬ 
matic programmable vehi¬ 
cles, and linear tracks and 
turntables. You can also as¬ 
sess performance and safety 
without a physical trial. 

The software’s CAD 
Model capability includes 
3-D wireframe with hid¬ 
den-line removal, blocks and 
cylinders, extruded objects, 
curved-line and surface 


approximation, and object- 
attachment hierarchy. 

The mouse-driven inter¬ 
face lets you control robots, 
define objects, or create 
workcell layouts. For exam¬ 
ple, you can select an object 
on the screen and click on it, 
and the robot will automati¬ 
cally move to that point. 

You can also use Work- 
Space 2 for off-line program¬ 
ming; you can simulate and 
optimize sequences of opera¬ 
tions from software and 
send them to the robot only 
when they are perfect. 

Robots supported include the 
Unimation Puma range, the 
UMI RT range, and ma¬ 
chines from ABB, Cincin- 
nati-Milacron, Fsab, IBM, 
GMF, and Panasonic. 

Workspace requires an 
IBM PC with 640K bytes of 
RAM, any version of DOS, 
and a mouse. The company 
recommends a hard disk 
drive and EGA or VGA color 
graphics. 

Price: £1950. 

Contact: Robot Simula¬ 
tions, High Bridge House, 21 
High Bridge, Newcastle on 
TyneNEl 1EW, U.K.,44- 
91-221-1087; fax 44-91- 
230-0281. 

Circle 1337 on Inquiry Card. 


New Versions 
of l-CASE 
Tool Sets 

T he 2.0 versions of 
Westmount Technol¬ 
ogy’s integrated CASE 
(computer-aided software en¬ 
gineering) tool sets, ISEE, 
RTEE, and TSEE (see June, 
February, and January 
1990 What’s New Interna¬ 
tional, pages 64IS-36. 80IS- 
32, and 80IS-24, respective¬ 
ly), feature extensions and 
enhancements to the areas of 
code generation, reverse en¬ 
gineering, version and con¬ 
figuration management, 
methods support, and inte¬ 
gration between the devel¬ 
opment stages in several soft¬ 
ware development life 
cycles. 

The new versions let you 
save versions of the software 
design models as well as 
versions of the model parts. 
You can also save the con¬ 
figurations of software 
models so that you can 
freeze versions of the models 
and the developed software. 

The 2.0 versions support 
information analysis, systems 
analysis, global design, de¬ 
tailed design, construction, 
and maintenance, as well as 





Instant Confidence 

Users arc now demanding an easy way of managing 
their work, even on today’s powerful UNIX computers. 
X.desktop is becoming the standard way that people 
interact with their UNIX systems. It provides a 
consistent graphical front-end that 
makes different computers look and 
feel the same. 

Using intuitive, mouse-controlled 
operations, you can easily run 
programs, manage your files and access printers and 
other peripherals. No knowledge of UNIX required. 
X.desktop makes UNIX accessible to everyone by 


With X.desktop you just Point and Click 



shielding them from the UNIX command line and letting 
them get on with their work quickly and efficiently. 

The Ideal Addition to any Motif interface 

X.desktop is an X Windows application 
with an OSF/Motif look and feel. It is an 
ideal companion to any Motif interface 
and is available on a wide range of 
systems such as Sun, DEC and Hewlett- 
Packard workstations and bundled with IBM, NCR, 

SCO and Unisys graphical user interfaces. 

Call IXI Sales on UK: 0223 462131 or 

International: 4 44 223 462131. 


\ X [ 


IXI Limited • 62-74 Burleigh Street ■ Cambridge CB1 lOJ ■ England Tel: +44 223 462131 

X.desktop. IXI and the IXI logo are trademarks or registered trademarks of IXI Limited 



FAX: +44 223 462132 
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TEAC. 

SMALL IN SIZE (3‘ 2 INCH FORM FACTOR). 

Hirer in capacity (A FULL 600MB). 






• Compact 3 V 2 -inch size. 

• High-speed data transfer: 242.3KB/sec. 

• A choice of interfaces: SCSI or D/CAS-5. 

• Autoeject function. 

• 5V4-inch form factor models also available. 


3 J /2-inch Form Factor Cassette Streamer 


MT-2STF seres 


For Memories \fxfll Be Glad To Haw 


TEAC CORPORATION Musaahino Center Bldg . M9-18 Naka-cho. Musashino. Tokyo ISO. Japan Tel 0422-52-5041 Telex 34435 Fa*:0422-55-2S54 

■Hong Kong, Nissei Sangyc Co.. Ltd Hong Kong Branch Tel: 3-343441-6; KARIM ELECTRONIC SUPPLIES CO., LTD Tel; 3-698252 ■ Singapore. NISSEl 
ELECTRONICS. LTD. SINGAPORE BRANCH OFFICE TeE. 2357900’ UAC SINGAPORE REP OFFICE TeE: 2922600 BNew Zealand, DATAMAT1C 
NETWORKS LIMITED Tel: 09-444-0760 ■Australia, AWA DISTRIBUTION Tel: 02-888-9000 ■Indonesia, CHUGAI BOYEKI CO.. LTD. Tel: 370824 
■Philippines, CQMPEX INTERNATIONAL INC- Tel: 213020 ■India, Priya Electronics & Chemicals Limited Tel: 2863611 ■Kuwait, Bader At Mu I la & 
Brothers Co. W.L.L.TeE; 2423250 BUrnted Kingdom. TEKDATA LIMITED Tel: 0782 577677; Data Peripherals (UK) Limited Tel: 0785 57050 *F.R. Germany, 
nbn Elektronik GmbH Tel: 06152/390 ■ Austria, nbn Elektronik GmbH Tel: 0316/40 20 05 ■Netherlands, SIMAC DATA B.V. Tel: 040-582933 ■Belgium & 
Luxemburg, SIMAC ELECTRONICS 5PRL/BVBA Tel: 02/252.36.90 BFrance, TEKELEC AIRTRONIC S.A. Tel: (1)4534*75-35 Btfa'ly, A.E.S.S.E. S.p A Tel: 
02/54 64.741 ■ Spain, ATAIQ INSTRUM ENTGS S.A. Tel: 735-0252 BPortugsl, BASF PORTUGUESA LDA. Tel: (351) 1-562511 BSwilzerland, WENGER 
PERIPHERALS AG Tel: 01/830 75 55 BDenmark. Dansk Blnaer Teknik A/S Tel; 03/66-20 20 ■Sweden, MACRO!EK AB Tel: 06-733 02 20 ■ Norway, 
SCANTELE A/S Tel: (02)65 89 20 BFInland, INSTRUMENT A RIUM CORPORATION Tel: 90-528 4338 
1 // no distributor listed above is in your area, please contact us directly for further details about our products. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 


d oc u m e ntat ion ge nerat ion. 
TSEE and RTEE also in¬ 
clude a Systems Architecture 
editor that lets software de¬ 
velopment teams simulate the 
behavior of future software 
systems. 

If you use Informix, Uni¬ 
fy, Sybase, or Ingres, you 
will find the support you 
need for generating Struc¬ 
tured Query Language 
(SQL) relational DBMSes 
and databases as well as 
fourth-generation language 
applications. This feature 
helps you integrate the design 
and construction stages. 

The 2.0 releases offer re¬ 
verse engineering of SQL 
scripts as well as existing 
databases of Informix, Uni¬ 
fy, Sybase, or Ingres. The 
We st mou nt e nv i ron me nis 
generate entity relationship 
models from this, so project 
teams don't have to start 
from scratch. You can option¬ 
ally read in Backus Naur 
Form, as well as import this 
definition language into the 
dictionary and use it for fur¬ 
ther code generation. You 
can also generate data struc¬ 
ture diagrams and import 
any format using SQL. 

Price: 15,000 to 25,000 
Dutch guilders. 

Contact: Westmount Tech¬ 
nology BV, Poortweg 8, NL- 
2612 PA Delft, The Nether¬ 
lands, 31-15-610815; fax 31- 
15-565701. 

Circle 1338 on Inquiry Cord, 


Remote Mouse 
Operation for 
CO/Session 

T he new version of 
CO/Session, a remote- 
control communications 
package, features remote 
mouse support that allows 
remote users and technical- 
support personnel to oper¬ 
ate mouse-driven programs 
from a remote PC exactly 
as they would from a host 
PC. CO/Session 5.0 works 
with mouse-driven applica¬ 
tions that support Microsoft 
and compatible mouse 
drivers such as Desqview, 
Quattro Pro, First Publisher, 
and PC Tools 6.0, 

CO/Session 5.0 supports 
EMS 4.0, so you can load the 
CO/Session host package 
into expanded memory above 
the DOS 640K-byte barrier. 
In addition, the package re¬ 
duces the amount of con¬ 
ventional memory required 
for remote access to just 5K 
bytes, thereby allowing you 
to use remote computing 
with memory-intensive 
programs. 

Compatibility with Desq- 
view allows two remote users 
to dial in and run programs 
on a 386 PC in the back¬ 
ground while a local user 
runs a program in the fore¬ 
ground. The ability to run 
in multiple Desqview win¬ 
dows simultaneously al lows 
multiple users to access pro¬ 


grams on a 386 PC without 
interrupting each other’s 

process. 

The menu interface has 
also been enhanced to sup¬ 
port operation with a 
mouse. Additional enhance¬ 
ments include a master 
password for the phone direc¬ 
tory, new security features 
to limit remote program and 
File access, flexible modem 
handling for modifying mo¬ 
dem settings, command¬ 
line options for the CO/Ses¬ 
sion remote package, and 
support of 43- and 50-line 
text modes. 

CO / S es s ion 5.0 re qu i res 
an IBM PC with 256K bytes 
of RAM and DOS 2.0. 

Price: £105 for two PCs. 
Contact: M-Trade U.K. 

Ltd., 17 Northfields Pros¬ 
pect, Putney Bridge Rd., 
London SW18 1HR, U.K.* 
44-81-877-1711; fax44-81- 
874-7265. 

Circle 1339 on Inquiry Cord. 

Index 

Accounting 

Documents 

Y ou can use Document 
Recall imaging software 
for automatic indexing and 
cross-referencing of account¬ 
ing documents during rou¬ 
tine operations with OS AS 
ML, the multilingual, mul¬ 
ticurrency version of Open 
Systems Accounting Soft¬ 


ware. The imaging software 
facilitates rapid storage, 
display, and printout of sales 
invoices, vendor invoices, 
and payment records. 

In about the same 
amount of time it takes to 
send a fax. Document Re¬ 
call takes a picture of each 
document, stores it on your 
hard disk, and catalogs it. 

You can recall or print the 
document by entering a few 
simple parameters that trig¬ 
ger document search and 
identity. Display time on a 
386-based computer with a 
CGA monitor is within 5 
seconds. 

The OS AS ML software 
converts screens from one 
language to another. Menu 
sel e et ion s a re cu r rent ]y avail¬ 
able in American English, 
British English, French, Ger¬ 
man, Italian, and Spanish; 
accounting terms and proce¬ 
dures are country-specific. 
OS AS ML also helps you 
record daily exchange 
rates, examine valuations in 
different currencies, enter 
sales and purchase orders in 
various currencies, and de¬ 
le rm i nc t ran sac t ion a 1 and 
translational gains and 
losses. 

The combination of 
Document Recall and OS AS 
ML lets you select the lan¬ 
guage you want to work in, 
meets country-specific ac¬ 
counting regulations, facili¬ 
tates varied currency trans¬ 
actions, and provides rapid 


SA-9600 

Stand-Alone RADIO MODEM 

Asyne/Sync RS-232 connection to 
virtually all types of computers 

406-470, 806-960MHi Frequencies 
Encryption capable 

Up to 15-mile range; 
hundreds of miles with 
repeaters/amplifiers 
Full or Half Duplex 



WIRELESS 

DATA COMMUNICATIONS 
for 

Mini and Mainframe Computers 

n Transparent radio link - 
no software modifications 

□ Voice option 

□ FCC CERTIFIED 4Sfl-470MHz 


NNEGKOKTK 



ompatible plug- in board 
9600) also available 


TEL (01) 516-589-6800 • FAX (01) 516-589-6858 


35 Orville Drive, Bohemia, MY, USA 11716 
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• Juggling files, documentation, people and time is 
no way to manage a software project. You need to 
know who is working on what, which files are being 
changed and why. And your team should be moving 
ahead on development, not stuck in costly collisions. 

MKS RCS - Your Project Manager 

MKS RCS (Revision Control System) helps keep your pro- i 
ject from becoming a juggling act by maintaining a com- \ 
plete history of changes to a file and giving you access to 
any of the changes. MKS RCS also automatically saves 
crucial descriptive information about each revision. 

An advanced user interface and excellent documenta¬ 
tion make MKS RCS extremely easy to use. Or if you 
prefer, you can operate from the command line. MKS RCS 
can automate every aspect of your project, handle both 
binary and text files with ease, provide unlimited branch¬ 
ing and merging capabilities and compress log files to save 
valuable disk space. 

The Bigger the Better 

The more complex your project, the more you need MKS 
RCS, In a multi-user environment, eliminate access conflicts 


with locking options. Manage and track development to 
deliver your project on time, on spec and on budget. 

Fbr individual projects, MKS RCS handles the headaches 
of recording and retrieving files. Whether you are on a 
LAN or an individual PC, MKS RCS will make you 
more productive. 

j Price and Performance Leader 

Jp MKS RCS has all the features you will ever need 
in a revision control system at a price that will fit 
your budget. 

MKS RCS for DOS is just $249; for OS/2, SCO or 386 
Unix $349. A 5-CFU LAN license for DOS is $995; for 
OS/2, SCO or 386 Unix $1,395. 

Call MKS for LAN pricing for more than 5 CPUs. 

MKS Software Management Tfeam 

Reduce the juggling act even more with the MKS Software 
Management Tfeam (MKS RCS and MKS Make). You set 
up the rules stating which files must be changed when 
other files are altered, and MKS Make automatically keeps 
those files in synch. 


Autralia 03-419-0300 

"HD ORDER, CALL: 03-555-4544 

1-800-265-279? (continental US, onty) Belgium 02/736.60.64 
1-519-384-2251 (ouisicfe continental US.) England 0763 244114 

1-519-084-8861 (FAX) 0364 53499 

071 833 1022 

Full 30 day money back guarantee. Finland QB -5054536 


MKS. MKS RGS and MKS Make are irademarma ol Mwnce Kern Sterns Inc. UNffl la a irademark or ATfiT 


France 

Germany 


Netherlands 

Sweden 


01 47 95 01 07 
055-704800 
0721 836 664 
06126/595-0 
30 852 00 45 
020 14 24 63 
0762 704 60 



35 King Street North 
Waterloo, Ontario 
Canada. N2J 2W9 
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I NO SURCHARGE ON EXPORT SERVICES 
I FASTEST COMPUTERIZED EXPORT LICENSING 

— 72 Hours in Most Casus 

I IMMEDIATE PRODUCT AVAILABILITY 
I ALL FREE PROFESSIONAL SERVICES 

— Export Licensing, Documentation, Follow Through 


IBM P52 


MOD 301206)-EW12I/E31 . . 

$162871725/1796 

MOD 502-31/61 . 

.$2178/2376 

MOD 55SX“ 30/60 . .. 

.$2595/2695 

MOD 60-41/71. 

.$3152/3553 

MOD 70-E61/O61/12T. 

$3401/3888/4320 

MOD 70-A51/A21 . .. 

. .$5220/5596 

MOD 80 .41/71 .... 

83988/4629 

MOD 80-111/311. 

.... 85670/7475 

PORTABLE 70-60/120. . 

,452S0/574O 

COMPAQ 

DS 288-1/20/40 . 

$1543/1961/2117 

DS 2m - 1/20/40. 

$1765/1665/1995 

OS 386S-1/20/40 . 

$2260/2466/2772 

DS 386$-84/100MB . 

. ■ • .$2650/2795 

DS 306/20-1 . 

$3100 

DS 388/20-80/70/130MB 

$3200/3355/3596 

DS 386/IOC-1/40/110MB 

$3579/4114/4785 

DS 386/2 5—60/ 84/110MB 

$5835/5890/6999 

DS 346/25-300MB ..... 

.$8028 

DS356/25E-1/80/120MB 

$5150/5473/6143 

DS 386/33 -S4/320MB 

$7223/10295 

DS 388/33-650MB. 

.$12102 

0$ 486/25-120/320MB, . 

., $9374/11260 

DS 486/25-550MB. 

.$13490 

386 SYSTEM PR O-24OM0 

.$10558 

386 SYSTEM PRO.-420MB 

.$12760 

308 SYSTEM PRO-840MB 

..$17280 

PORTABLE LIE-1/20 .. 

... .$1664/2060 

POR.LTE 266-1 /40MB ... 

.$2762/3199 

POR. LTE 3865/20-30/60 MB 

. ..$4750/5140 

PORTASLE III —20/40MB . 

., $3393/3870 

PORTABLE SLT286—2G/40MB 

.,. .$3656/3857 

PROTA BLE SLT 386S /20 -60/120.. .8 5022/ 5660 

PORTABLE 386 - 40/100MB . 

$4777/5577 

APPLE 

Mac CLASSIC. 

.. .... $996 

Mac PLUS/Mac SEl 1FD) 

$1247/1952 

Mac SE-20/4OMB 

$2054/2363 

Mac SE30-1 /40/8OM8 . . 

.$1775/2920/3695 

Mae IICIH1FDI/40MB ... . 

... .$4320/5090 

Mac MCI—80/ 100MB 

,. . $5453/578? 

Mac IIC*—1/40MB. 

.$3347/3665 

Mac IE* - tFD/$0M0 

. $3777/4130 

Mac IlfX" 80/160MB . . . 

$7005/8536 

Apple 21' Monitor Incl Card 

. 61673 

Mac PORTABLE 1/40MB , 

.... $3599/3888 

LAPTOP / PORTABLE 

NEC 

ULTRAL IT£-640KB/1MB . . 

$1596/1630 

ffl OSPE ED 286/16 -40/1Q0M6. 

.. .$2989/4166 

PROSPEED 386SX-40/ 100MB 

83999/4695 

PfiOSPESD 366/16 -40/100MB. 

. $4068/4732 

TOSHIBA 

T1000/T100Q5E .. 

.. .$655/1099 

T1000XE/T1000LE-20MB 

.81495/1645 

T1200XE/T2QOOSX ~ 20MB . 

. ..$1995/3249 

T2000SX - 40MB/T120OHB - 20MB $ 3585/1395 

T16M-20/4QMB. 

$2275/2485 

T31 DOS X - 40/BOMB. 

.$3900/4420 

T3100e,T3200-40MB 

$2795/2925 

T3200SX-40/120MB ... 

.63715/4250 

T320OSXC -120MB/T5100-1 DOME $ 5595/4395 

T 5200 - 40/10Q/20OMB , 

$4195/4625/5265 

T5200C - 200MB/T8600-100MB. .$817 5/3695 

AST RESEARCH 


BASE SYSTEMS 

AST BRAVO 2SB.5824 

AST BRAVO SMSXnfl . .*1464 

AST PREMIUM 286.$1047 


— 

1 AST RESEARCH 

(Continued) 1 

AST PREMIUM 368SX/16 .. 

.$1499 

AST PREMIUM 3B6SX/20 

.$1749 

AST PREMIUM 368-26 

$3044 

AST PREMIUM 386-33 ...... 

.$3718 

AST PREMIUM 366 33? 

.$4065 

AST PREMIUM 386-33TE . 

.$4386 

AST PREMIUM 466-25 . . . 

. $4729 

AST PR EMIUM 4B6-25E . 

.$5070 

AST PREMIUM 466-25TE . . 

$5403 

HARD DRIVE 

NEC 


D-3142 65MB23MS RLL- - 

.$325 

D 3661 110MB 1BM5 ESDI.. 

.$605 

0-5655 150MB 16MS ESDI 

.$746 

CONNOR 


CP31OO-100MB.25MS .. 

.$499 

CP3044-44MB r 28MSXIT - 

.$339 

CP3084-60MB.19MSKIT . 

.$479 

CPS 104 - 100MBJ5MS KIT 

.1535 

CP3 204-209MB, l SMS KJT 

$1122 

IBM 


20MB-PS? 30JRS2 301286! 

. J $472/516 

30/60MB-PS2 SO2 r 5SSX.70 r » 

... .$716/1015 

12OMB-PB2 7O/70A 

_w* 153B 

40/70MB —PS 2 60'j,8O'& . 

.$827/1035 

115/311MB-PS2 60-s..8O's 

$1565/3323 

IMPRIMIS 


94161-306*,SCSI . 

.12028 

94181-702.SCSI . 

$2314 

94106 363H.ESDI . 

.$1757 

94191-766, SCSI 

.$2802 

94196- 766. ESDI 

. $2802 

94801 -T. 2, SCSI 

..84784 

MAXTOR 


1065-80MB. MFM 

. *677 

436D-380M6.SCSISESDI . - 

$1650 

B760 - 760MB. SCSI & E 5 D1 . 

.$2802 

TOSHIBA 


MK134PA 44/66MB. MFM/RLL 

.. .. $316 

MK1SGFA 155MB 23MS ES01 

. $735 

MK359FA 760MB 16MS ESDI . 

$2250 

MK35BFB 760MB $ QMS SCSI 

$2395 

NOVELL NETWORK 

NETWARE EL5T/ELS2 ... 

.$595/1271 

NETWARE ADVANCE V2.15 

.$2350 

NETWARE SFTV2,15 . 

. $3199 

NETWARE 306 V3.0 . . .. 

$4499 

NETWARE 386V3.1 .. 

, .$4950 

: ! ij MATH COPROCESSOR jj 

INTEL 


8007-5/6067-1/8087-2 

$86/155/126 

BO287-10/XL/XLT. 

... .$209/245/246 

8036 7-SX/16720 .. 

.$297/308/349 

S0367-25/33. 

. . . (448/539 

HT 


BC287 - 6/8/10 ....... 

. .. .$125/190/209 

6C267-12/20. . . . 

$265/289 

8C387-16/20/25/33 . . 

. $298/330/420/536 

WITTEK 


3167-20/25/33. 

.$309/365/536 

CYRIX 


80387-15/20/25/33 .. , 

$289/319/410/509 

| ATICOM SYSTEMS 

One Year VWmjnfy - Temr Cast Avamtte HO■ 220V 

ATICOM 286 12M HI SYSTEM 

.$749 

-1MB BAM 


- 40MB HDD/LIMB OR 1,44MB FDD 

- BASE CONFIGURATION WITH DDS 4.01 


HIGH VOLUME BIDS INVITED! 

For International Orders, FAX Us at ( 415 ) 680-1408 


ATICOM SYSTEMS {Continued} 


Ot ie fear Mfr/raniy - Tnwar Case Amlabk. - 110 f220V 

ATICOM 266N WORKSTATION. 5899 

- 100% NOVELL READY, w/14' Mono Monitor. 

ATICOM 3B6SK-16MH1 ,51339 

ATICOM 386SX - 2QMHi 51479 

ATICOM 386-20MKi.51039 

ATICOM 366-25MHi w/64K CACHE.51789 

ATICOM 3B6-33MKI w/B4K CACHE ... ,51989 

ATICOM 486 - 2 5MKi ISA 5 2399 

ATICOM 486-2SMHi EISA.$4590 

About SUPER VGA SYSTEMS tonsisi of 

- 2M0RAM 

- 1.2MB & 1.44MB FDD 

- 1024X768 SUPER VGA CARD w/SIJZK 

- 14' 1024X760 VGA COLOR MONITOR 

- 1 PARALLEL & 2 SERIAL PORTS 

- 101 ENHANCEDKEYSOAHD 

- MS DOS 3.3 OR 4,01 

MEMORY UPGRADE OPTIONS 
2MB KIT . 

4MB KIT . 

8MB KIT . . 

16MB KIT ..... 


HARD DISK OPTIONS 
44MB 28m* KIT 
80MB 19ma KIT 
tOOMB 19ms KIT 
200MB 19ms KIT 
330MB 1&mt ESDI/SCSI KIT 
760MB 16m* ESDI.'SCSI KIT 
UGBSCSIKiT, 

OTHER OPTIONS 

SERIAL MOUSE 
TRACK BALL 

9600 BAUD FAX/MODEM CARD 
120MB TAPE BACKUP. .. . 

MS WINDOWS 3.0 w/MOUSE . 

UPS GOO WATTS. 

UPS 1000 WATTS . 

Prices art offemd twirfi iyflart purcfrasa c miff 


VIDEO BOARD 


ATI 

VG A WONDER. 1024* 768 r 256K .5206 

VGA WONDER 1024* 708 r 256K. MOUSE . .5240 

VGA WONDER 10 24 ^ 766.512K $ 243 

VGA WONDER. 1024*766.512K,MOUSE 5264 

GENOA 

VGA 8300,1024*768 -2B0K/B12K . 5178/198 


.4120 

.5239 

.5419 

,51129 

.5296 
.5696 
5645 
SI 095 
(1895 
52995 
54895 


539 

589 

5299 

.5269 

.5113 

5475 

.5695 


8603,'8 512/6513 MONITOR 


. 5203/437/530 


NEC 

MULTISYNC 2A/3Q/PLLIS.5473/600/858 

MULTISYNC 50/XL RGS.12348/1869 

SONY 

14 ' FOR Mac/1304 $U PER VGA . . 5 700/86 2 


LASER PRINTER 


APPLE 

IMAGE Wftl TER/LASER WRITER 
LASER WRITER —IINT/1INTX . 


... 5442/1371 
.53394/4527 


CANON 

LDP-BIHAlUt. - .,41739/2724 

BJ— I0« PORTABLE PRINTER.5393 

HP 

DESK JET +43ESK WRITER.5653/749 

LASER J ET—1I/1IO/1IP .51 ABB, 1 2593,'972 

USER JET-111/11 ID.41593/2649 

PAI NT J ET-COLOR/XI. 4974/1S71 

IBM 

4018- 001 LASER PRINTER .51658 



LASER PRINTERS Continued 


LC 290/LC B90/LC390XL . . , . 52547/304 7/3492 

PANASONIC 

KX-P4420/4450I.5849/1250 

XX - P44 5 5 Pesl script .52199 

CMS 

PSSO0 - 2/PSS10/PS JET + ... 5 2724/3372/2317 



EPSON 

FXBStfcFXlOO/FX 1050.5328/393/480 

LX B1 OjLQ 51 Ot'LQ B 50.$195/365/486 

LOS 50/101010/LO1050 .5494/421 /B23 

L02250/IO255C . 5935/335 

IBM 

PRO PRINTER-1I/1IXL/1II.5353/492/452 

PRO PRINTER IIIXUDU1CK WRITER . . .5586/983 

PflO PRINTER-X24E/XL24E.5578/765 

OUIET WRITER HI .41080 

NEC 

PJ200/P2200X E/P 5200.5310/289/486 

P5300/P9XL .4618/035 

OKIDATA 

17 2/182/182 +/1B2TURBO . 4136/232/2 36/239 

320/321 /390/381 .5329/445/449/599 

303/393 COLOR 4066/1038 

PANASONIC 

<X^P1092r/P1160/1101.5332/165/216 

KX —PI 124/P 1 892jP 1596 $279/228/411 

KX-P1524/Pl624iPl695 . . ..5510/412/414 

STAR MICRONICS 

NX 1500/NX 2400/NX 2410.$281 /295/3S6 

NX241S/XB24-10/X824-16 .$514/413/572 

XR1000/XR1500.5342/446 


PLOTTER / SCANNER 


744QA/7470A/747EA.$946/403/1390 

7 55GA/757QA/7575A . 52847/2089/3774 

7 59 5A/SCANJ ET + AI NT. S/W . .4642 2/1495 

SCANJET +/1NT. S/W .41056/470 


TAPE BACKUP 


COLORADO MEMORY SYSTEMS 

120MB XT, AT-EXT. ft NT. 


67 67 ST. TAPE DR.-60/150MB . 
TEAC 

150M& TAPE BACKUP. 


UNIX SPECIAL 


SYSTEMS 

AST PREMIUM 486/26 . 

$4729 

UNISYS PW 60O/2OA. 

$2255 

UNISYS PW SOO/33A. 

...... $4180 

UNISYS S/4B0 . 

$10495 

WYSEaysrem 386/3225 

. $3964 

PERIPHERALS 

CDMPU TONE ALC-EISA .. 

_$1090 

COMPUTONE ALC-ASYNC. 

.$818 

STORAGE DIMEN. X/STOR. 

.$3590 

MAYNARD/ARCHIVE VP 

_$1238 

GIGA TREND UNID AT/SCD. 

.$4253 

SOFTWARE 

CONN. ATLANTIX COCONE!. 

.. ..$1980 

UNIPLEX FOR SCO XENIX 368 . 

.$1390 

SCO UNIX V/386 3.2. 

.......$620 

SCO WAX. 

. $090 

XENIX 386 TS USER!. 

.$1123 

XENIX 386 (16USERI. 

,.$1790 


■ Prices ara FOB LISA shipping paint and subject io chanqa. 

* PIsaw add 4% [lowest in industry) handling charge (Minimum 4201 on FOB price ter 
International nrder. 

* 14.5% I lowest In industry! restocking charge prt ron-defective or non-auihorized return, 

* Mq return on opened software. 

* Shipping & insurance a* era. 

* Aft ifadtitmfks acknowfadgtd. 


• 3.95% sufc hargo (or VISA/MC and minimum sure barge for L/C ler m 

• We da not charge your credit card until your order is shipped. 

• All products ere new and carry manufacturers’ warranty, 

• Not responsible tor typographical errors. 

Member of the World Trade Centers Association 



Circle 408 on Inquiry Card (RESELLERS: 409). 


SHIPPING BY 

• Air Freighl 

• Federal Express 

• UPS Air 

• US Mall Express 

• DHL 













































































































































































IN THE WORLD! 


SERVING WORLDWIDE SINCE 7985 


DESCRIPTION 

FOR MODELS 

REF PjW 

PBIC6 

.] APPLE J 

1MB UPGRADE K.IT 

II. IK*. AX, PLUS, SE, SE/30 M0218 

*75 

2MB UPGRADE KIT 

PLUS. SE 

MO 719 

*120 

4MB UPGRADE KlI 

11, IKK, HX, PLUS.SE. se/30 M027D7 

S26G 

1MB UPGRADE KIT 

IICI 

M0291LL-A 

*105 

4MB UPGRADE KIT 

(ICE 

M0297LLA 

*240 

16MB UPGRADE KIT 

MCI, IICX 

MU293LL-A 

*1240 

4MB UPGRADE KIT 

L»rWriier IIJNTX 

M6QO0 

$200 

4 MB UPGRADE KIT 

MFX 

M0376LLA 

$280 

!6MB UPGRADE KIT 

HEX 

NJA 

*1160 

1MB UPGRADE BOARD 

MAC PORTABLE 

M0246 

$265 

2MB UPGRADE BOARD 

MAC POflTABLf 

MO 749 

$699 

3MB UPGRADE BOARD 

MAC PORTABLE 

N(A 

*1140 

4MB UPGRADE BOARD 

MAC PORTABLE 

N(A 

*1540 

2MB UPGRADE BOARD 

MAC 31, IlSI 

M0514UA 

*230 

1 -3MB EXP. BRD 

MAC CLASSIC 

MB361LL-A 

*165 

to AST I 

1MB UPGRADE KIT 

PREMIUM 3B0/33 

5QO7T0-DO2 

$69 

4MB UPGRADE KIT 

PREMIUM 11,406/25.306(25 500780004 

$540 

1MB UPGRADE KIT 

PREMIUM 3BBC/16 

500510-007 

$76 

4MB UPGRADE KIT 

PREM 286, 308C/1B 

500510-008. 

$250 

INC UPGRADE KIT 

PREMIUM 3BEi 

500510-003 

$95 

2MB UPGRADE KIT 

PREMIUM 4SB 

500710-004 

$215 

a AT a T 1 

2MB MEM EXP. KIT 

ATM 62B6 WGS 

37727 

$109 

4MB MEM EXP. KIT 

AT&T 5306. 83B0E WGS 

3771B 

$266 

2MG MEM EXP. KIT 

6306/SX, 25, 33 WGS 

37336 

$179 

| CANON | 

1MB EXP. BRD 

LBP-4 LASER 

S63 2230 

*202 

2M8 EXP. BRD 

LBP-4 LASER 

NIA 

$35B 

IMS UPGRADE 6RD 

LBP-0 ll LASER 

S63-1300 

*148 

1MB UPGRADE BRD 

LBP-B III LASER 

S63-2350 

*358 

COMPAQ 

512K KIT 

DESK PRO 2B5 

113012 001 

*52 

1MB ADD-ON MODULE 

3B6S 

T1364B-001 

*95 

4MB ADD-ON MODULE 

306(20*. 20, 25&35e. 2Bfe 

11302-001 

*260 

4MB ADD-ON MODULE 

3868 

T12534 001 

*275 

1MB MEMORY EXP. BRD 

SBfiS 

113633 001 

*156 

1MB MEMORY EXP BRD 

PORTABLE 3BA 

107851-001 

£202 

INTFC BAD 

PORTABLE 305 

107707-001 

*98 

4MB MEMORY MODULE 

SLT/206 

110237 001 

*990 

1MB MEMORY MODULE 

5LTI3B5 

11 B3Q3-DG1 , 

*209 

7MB MEMORY MODULE 

SLT/305 

110304 001 l 
11 B3O5-0O1 

100063(71 001 

*350 

4MB MEMORY MODULE 

2MB MEMORY EXP. BSD 

5LTI3B6 

366(16 > ' " 

$741 

*429 

1 MB EXP. BRD 

1MB UPGRADE KTT M 

awl 

IOBD69-OG-T 
10B071 00 E 

*280 

*110 

SMB MEMORY EXP. BRD 3BB/16 

100070(72-001 

$1350 

4MB UPGRADE KU 

386(16 

iO0O?2OO1 

*340 

INTFC BRD 

PORTABLE 111 

107506-001 

*05 

2MB UPGRADE KIT 

PORTABLE III 

107332-001 

*220 

EXP. BRD IP 1 * 

POHTABLE III 

107611-001 

$254 

1MB MEMORY BOARD 

LTE 2B6 

117001 001 

*119 

2MB MEMORY BOARD 

LTE 2B6 

T17001-002 

$189 

4MB BAD 

LTE 206 

117001-003 

*813 

2MB MEMORY MODULE 

3B65(20, PP3B0N 

11B6B9-001 

$149 

4MB MEMORY MODULE 

306SI2O, PP206N, 3S6N 

110690 001 

*420 

2MB MEMORY MODULE 

306(33. 406/25. 

SYS PRO. 33L 

115144-001 

*159 

BMB MEMORY MODULE 

SYS PRO & 480/25 

116561-001 

$1240 

0-1 SMB EXF. BRD 

2SBN. 3B6N 

116700-001 

*104 

: DATA (GENERAL f 

4MB BOARD 

AVISDN SERIES 

7DQ0/X 

$585 

BMB BOARD 

AVIION SERIES 

701 UK 

*1167 

16MB BOARD 

AVION SERIES 

N(A 

$4290 

1 _^___ 1 


4MB UPGRADE Kit 

sue exp. eno 


20MB 

J4MB 


decstation a™ 
DECSTATION 5000 
DECSTATION 5000 

WAX 3100 
VAX 3100 
VAX 3100 
VAX 3100 
VAX 311X1 
VAX 3100 
VAX 3000 SER. 
(MICRO VAX IHl 
VAX 3000 SER. 
(MICRO VAX Hl| 

VAX 3000 SEH 
(MICRO VAX Mil 
VAX 2000 
VAX 2000 

MICRO VAX H 
MICRO VAX II 

MICRD VAX II 
VAX 0600/0550 

VAX-11(780, 11/705 

VAX-11/780, 11/705 

VAX-11/750; 11/700 

VAX-11 (750 
VAX-11/750 


PAYMENT TERMS: (In US Funds Only) 

■ International Money Order 
* Certified / Cashier's Check 

■ L/C 

» Wire Transfer IT/T) 


1BMB 
16MB 


MSQ1AA 

MS02AA 

NIA 

MS01AA 

MS*ikA 

M342BA 

MS42CA 

NIA 

H1A 

M&6&0AA. 
M 7621 
MS6506A, 
M7677 

N(A 

NiA 

M540OCA 

MS630RS 

MS030CA 

M75G9AX 

Ni'A 

M586CA, 

L00235 

MS70OFX, 

M0O73 

MS70OJX, 

M0374 

MS750CA, 

M07RO 

M5750HB 


$410 

$904 

$7287 

$410 

$078 

$1333 

*175S 

$2087 

*2542 


*1105 

$1495 


*1073 

*1892 


*774 

$3300 

*5395 


MEMORY 

UPGRADES 

New... 100% Compatibility. 

## 

Lifetime Warranty 


— Guaranteed 

— 


| DESCRIPTION 

FOR MODELS 

REF PJW 

PRICE 

■ EPSON || 

1 MB UPGRADE KIT 

Ik 306/20 

A 008091 

*30 

IMG UPGRADE KIT 

Ik 306/20, 386SX, 386/25 A808231 

$30 

4MB UPGRADE KIT 

lla, 3B6/ZO, MBSX. 386(25 N(A 

$240 

2MB UPGRADE KIT 

He. 386SX 

A808101 

*159 

2MG UPGRADE BOARD 

CPL6000 

IBS401 

*280 

4MB UPGRADE BOARD 

fPL.6Q0O 

1BS402 

*419 

(i EVEftEX i" 

2MB BRD 

3S6 STEP 33 

N/A 

$195 

4MB BRD 

4B6 STEP 25 

NIA 

*495 

2MB UPGRADE KIT 

2B6 5TTP 12, 16. 20. 38E 




STEP IS 

N/A 

*156 

4MB UPGRADE KIT 

206 STEP 12. 18.20,386 




STEPtS 

N/A 

*270 

1MB UPGRADE KIT 

308 STEP IB. 20, 2B 

N/A 

$01 

2MB UPGRADE KIT 

306 STEP tfi. 20, 25 

N/A 

*166 

4MB UPGRADE KIT 

306 STEP IB. 20, 2B 

Ni'A 

$294 

8MB UPGRADE KIT 

3B6 STEP 16, 2D. 25 

NIA 

$556 

f HP LASER/VECTRA 1 

2MB UPGRADE BOARD 

LASERJET II, IID 

U33444& 

*145 

4MB UPGRADE BOARD 

LASERJET II, HD 

H33445R 

$238 

2MB UPGRADE BOARD 

LAStfUiT III. HP 

II33475B 

$145 

3MB UPGRADE BOARD 

lASERJETlll. HP 

H33476B 

$192 

4MG UPGRADE 60AR0 

LASERJET IB, HP 

H334770 

*239 

2MB UPGRADE KIT 

VECTRA Q5/18S CS/1SG 

D1354A 

$139 

4MB UPGRADE KlT 

VECTRA QS/lOS RS/20PC 

D1542A 

$280 

4MB UPGRADE KIT 

VECTRA QS/ZQS RS/2SPC 

D1642A 

*280 

IMG UPGRADE K11 

VECTRA 406 PC 

D2.150A 

$85 

2M£ UPGRADE KlT 

VECTRA 306(26 

D2381A 

$149 

4MB UPGRADE KIT 

VECTRA 406 PC 

D2151A 

*420 

BMB UPGRADE KIT 

VECTRA 400 PC. 386(25 

D2125A 

£1043 

( HP/APOLLO |!i 

?m BOARD 

DN3000 

N/A 

*1186 

4M0 BOARD 

DN3500, 4000, 4500 

N/A 

*1092 

3M0 BOARD 

DN350Q. 4000, 454X3 

nm 

*3497 

ills' 1 HP/ 1000 V 

1MB BOARD 

A400, 600. 700 

N/A 

$1268 

2MB BOARD 

A400, 600. 700 

N/A 

$2028 

4M0 BOARD 

A400. 600. 700 

N/A 

*3211 

6MB BOARD 

A 400. 600, 700 

NIA 

$4394 

1MB BOARD 

A 900 

NIA 

$2950 

2MB BOARD 

A900 

NIA 

$3549 

ft HP/3000 : 

4MB BDARD 

EiX, 7X 

NIA 

*4394 

BMB BDARD 

fiX. 7X 

NIA 

*0450 

2MB BDARD 

37, Mi c/a 300QXE 

N(A 

*3380 

4MB BOARD 

37, Micro 3000XE 

NIA 

*4563 

?M5 BOARD 

39, 4X, 5X 

NIA 

*2820 

4MB BOARD 

39, 4X, 5X 

NIA 

*5493 

HP/SO00 WORKSTATION 

1MB UPGRADE 

200, 310, 320 

N/A 

*571 

2MB UPGRADE 

200, 3 IQ, 320 

N|A 

*tOJ8 

4MB UPGRADE 

200, 310, 320 

N|A 

*2177 

BMB UPGRADE 

200, 310, 320 

NIA 

*4305 

4MG BOARD 

310 

NIA 

£3402 

BMB BOARD 

319 

NIA 

$6633 

4MB CONTROLLER 




BOARD 

330, 360, 370 

9825BA 

*3651 

4M8 ADD-ON BOARD 

330, 350* 370 

90250B 

*3245 

12MB ADD-ON BDARD 

330, 350. 370 

90258C 

*7301 

IMG UPGRADE 

332 

N/A 

$571 

4M6 UPGRADE 

332 

382636 

$1395 

4MB UPGRADE 

340 

3026BB 

$2008 

4MB RAM BDARD 

346, 375 

9B228A 

*1061 

BMB RAM BOARD 

345, 375 

9B223B 

$3219 

16MB RAM BOARD 

345. 375 

N/A 

$4986 

4MB UPGRADE 

3BD 

9B2-67A 

*1050 

9MB UPGRADE 

360 

9B257B 

$3540 

12MB UPGRADE 

360 

90267C 

$9061 

IBM 

5T2K KIT 

PS/1 

1057035 

*91 

2MB KIT 

PS(1 

NIA 

$358 

2MB MODULE 

PS/2, 95XP 

B4 50902 

$156 

4MB MODULE 

PS(2, 95XP 

0450120 

$397 


DESCRIPTION 


1,1 IBM (Continued! 1 

2MB UPGRADE KIT 

36(286, ADT BRD 1497259 3QF53B0 

*184 

1MB MEMORY MODULE 

70/121, 061, £61. 




55SX,66SX 

6450603 

*75 

2MG MEMORY MODULE 

7Q/A21, A6l, 821.801 

6460500 

*136 

2M8 MEMORY BOARD 

80/1 Ti. 311, 121, 321 

6450379 

*176 

4MR MEMORY BOARD 

80/A21, 0DIA31 

6461060 

*449 

4M6 MEMORY MODULE 

6SSX. 65SX 

3412933 

*354 

2-16MB EXP, CARD 

30, 50. 507, 60. 




SESX. 665X 

6450609 

*580 

4-16M0 EXP. CARD 

70. BO 

34F3Q11 

*730 

IMS MEMORY CARD 

LASER PRINTER 4019/E 

1039136 

*126 

7MB MEMORY CARD 

LASER PRINTER 401&/E 

1039137 

*169 

2MB MEMORY CARO 

ADAPTER G450367 

6450372 

*384 

" IBM COMPATIBLE IXT&AT* 

1MB 

XT 

N/A 

$200 

2MB 

XT 

N/A 

*2*7 

1MB 

AT 

N/A 

$234 

2MB 

AT 

NIA 

$2B4 

3MB 

AT 

NIA 

$352 

4MB 

AT 

NIA 

$408 

BMB 

AT 

NIA 

*750 

3 NCR ' 

2MB UPGRADE 

3B65X4S 

3279K119 

*151 

4M0 UPGRADE 

3065XIMC 

3420K102 

*802 

2MB UPGRADE 

4B6.-MC 

3314K102 

*186 

l NEC i 

IMG MEMORY EXP BRD POWERMAC SX PLUS 

APC-H05OE 

*230 

2MG MEMORY EXP. BRD POWERMAC SX PLUS 

N/A 

*549 

4MB MEMORY EXP BRD P0WERMATF SX PLUS 

APC-H052E 

*070 

BMB MEMORY EXP. BRD POWERMATE SX PLUS 

m 

*1526 

2-BMB BOARD 

POWEHMATE SX PLUS 

APC-HJ51E 

*486 

4-BMS BOARD 

POWFRMATE SX PLUS 

APCH250E 

*631 

1MB UPGRADE K(T 

PROSRETO 206, 




SX /HOT THE PLUS! 

PC 21-21 

*275 

2MB UFGHADE KIT 

PfiOSPEED 206 

N|A 

$420 

4MB UPGRADE KIT 

PROSPEED 206. 




SX INOT THE PLUS! 

PC-21-22 

$690 

3MB UPGRADE KIT 

PROSPtED 396 

PC 3121 

*449 

BMB UPGRADE KIT 

PRDSPEED 306 

PC 31 22 

*1699 

2MB CPU UPGRADE KIT 

POWERMATE 5X120 

OP-410-8101 

*383 

2-8MB EXP. 0RD 

POWERMATE 5X120 

OP 410-8102 

£303 

i SILICON GRAPHICS (IRIS SERIES) I 

4MB KIT 

PERSONAL 4D/2DI25 

N4C04A 

£833 

16MB KEY 

PERSONAL 4D/2BI25 

HU9C1BB 

$26*3 

4MB KIT 

PRO 40140150(70/00 

H4C04B 

*699 

IfiMB KIT 

CSH2TURBQ 12(16 

H49C168 

*2643 

BMB KIT 

POWER 5EH. 4D/120/220/ 




240(260 

H4C0BX 

*1906 

n SUN « 

4MB OPTION 

3(50 

NIA 

1764 

SMB OPTION 

3/50 

NIA 

$1125 

4MB OPTION 

3(60, 3100, 4(60, SPARC 

X104C,G,H,Y 

$279 

4MG OPTION 

SPARC SLC 

X1052 

$380 

10MB OPTION 

SPARC 4(50 

XI18H.Y,W 

$1430 

16MB OPHON 

4/11D 

XI ISO 

$1025 

16M0 

4(330 

NIA 

*2687 

32MB 

4/330 

N|A 

$*500 

64MB 

4(330 

NIA 

$7990 

BMB OPTION 

4(330, 4070 

X108H 

$580 

4MB OPTION 

3(75,110,140,150,100,100 N(A 

*1136 

BMB OPTION 

3(75,110.140.150,160.100 N(A 

$1864 

12MB OPTION 

3/75.110.140,150,180.180 N.'A 

$2406 

16MB OPTION 

3/75,110,140,150,160,1 BO N(A 

$3244 

BMB OPTION 

3/260.200,470.480, 




4/260,200 

N/A 

$*308 

'] TOSHIBA j 

1MB MEMORY CARD 

TlOOO(S6, XE 

PC14-PAB31UJ 

*259 

2MB MEMORY CARD 

T1000ISE. xe 

PCI4-PA0312U 

*349 

2MB MEMORY CARD 

T1200XE 

PC13-PAB30BU 

$206 

2MB MEMORY CARD 

T1600 

PCB-PA8302U 

*175 

512KB MEMOHY KIT 

T3100E 

PCB^ASSAOU 

*109 

2MB MEMORY KIT 

T310DE 

PC9-PA8341U 

$165 

2MB MEMORY CARD 

T01OO/SX 

PC I5-PA03OBU 

*165 

4MB MEMORY CARD 

T310O/SX 

PC16PA031OU 

*499 

3MB MEMORY KIT 

T3200 

PC6-PA7137U 

*306 

2MB MEMORY KIT 

T3200GX 

PC12-PAB307U 

*176 

4MB MEMORY KIT 

T32EKVSX 

PC 12-PA0909U 

£493 

2MB MEMORY CAflO 

T5100 

PC7PA8301U 

*175 

SMB MEMORY KIT 

TB200 

PC-PA6313U 

*1240 

2MB MEMORY KIT 

T05OO 

PC1OPAB304U 

*175 

SMB MEMORY KIT 

T05OO 

PC-PA8313U 

*1240 

ZENITH 

1MB UPGRADE KIT 

Z3SBI2D, 25. 33, 33E 

ZA 36 DOME 

579 

2MB UPGRADE KlT 

2386(20, 25, 33 

ZA3600MG 

*149 

4MB UPGRADE KIT 

2386(20, 26, 33* 33E 

ZA390OMK 

*399 

2MB UPGRADE KIT 

Z38BSX 

7-605-1 

*139 

1 MB EXP. CARD 

SUPFFtSPORT 286, 286E 

ZA-180-66 

*193 

2Mfl EXP CARD 

SUPERSPORT SX, 7B6f 

2A-180-64 

*358 

1MB EXP. BRD 

TURBOSPQRT 306, 306E 

ZA 3034*15 

*2*9 

4MB EXP. BRD 

TURBDSPOflT 3B6E 

NIA 

$593 


@1 

JKSSXl- 


TEL: C411J ©@M2?1 

FAX: (415) 680-1408 

TELEX: ' 47©« 


ATICO 

1130 Burnett Ave., Suite H 
Concord, CA 94520 USA 








































NEWS 


WHAT'S NEW • INTERNATIONAL 


document retrieval. 

Document Recall re- 
quires a 286-based IBM AT 
with DOS a 500-MB 
hard disk drive, a Hewlett- 
Packard LaserJet printer, 
an HP ScanJet scanner, and 
the OSAS accounting 
software. 

Price: 3250 Swiss francs. 
Contact: AccuMat Data 
SA, rue Fritz Courvosier 40, 
CH-2300, Lachaux de 
Fonds, Switzerland, 41 -39- 
318851; fax 41-39-281846. 

Circle 1340 on Inquiry Cord, 


APL.68000 
Reaches Level II 

M icro A PL developed 
the interpreter 
APL, 68000 Level II for 
maximum compatibility with 
IBM's mainframe APL2 
product so that Unix and 


Mac users can access the 
same development tools on 
their machines and Com¬ 
modore Amiga and Atari ST 
users can explore main- 
fra me-compat ible softwa re. 
The new version of APL in¬ 
cludes features such as nested 
arrays, selective assign¬ 
ment, and user-defined 
operators. 

APL, 68000 Level II lets 
you mix and nest arrays and 
use user-defined, derived, 
and nonscaler functions with 
operators. The new version 
also supports user-defined 
operators, includes Axis 
Error and Valence Error mes¬ 
sages, permits comments in 
function/operator headers, 
retains blanks before com¬ 
ments, and supports multiple 
and selective specifica¬ 
tions. 

New primitive functions 
include Enclose, Disclose, 
Depth, Enlist, First, Parti¬ 


tion, Pick, Match, Find, 
Without, and Index. Miero- 
APL has also enhanced some 
of the existing primitives. 
Ravel with axis lets you 
create a new axis of length 
1 or combine a range of axes 
into one. Take and Drop 
with Axis allows Take and 
Drop operations along 
specified axes only, while 
other axes remain un¬ 
changed. Format by specifi¬ 
cation references OFC for 
overflow, negat ive, a nd dec i - 
ma I-point characters. 

A PL. 68000 Level II also 
has a new operator, new or 
enhanced system functions 
and variables, and new or en¬ 
hanced system commands. 
Price; £520 for the single- 
user Mac version; £260 
for the single-user Commo¬ 
dore Amiga version; £170 
for the single-user Atari ST 
version; £2500 for the multi¬ 
user version. 


Contact: MieroAPL Ltd,, 
South Bank Technopark, 90 
London Rd., London SE1 
6LN, U.K., 44-71-922-8866; 
fax 44-71-928-1006. 

Circle 1341 on Inquiry Card- 

A Local Bridge 
for 802.3 
Networks 

T he B100 from Exper- 
Data is a local bridge 
you can use to automati¬ 
cally filter traffic between 
two 802.3 Ethernet-, thin 
Ethernet- (Cheapernet-), or 
StarLAN-type LANs. The 
unit offers an efficient solu¬ 
tion to your LAN config¬ 
uration requirements and 
protocol transparency, 
while being totally indepen¬ 
dent of the computer system 
running the network. 

The bridge requires no 


BYTE BACK ISSUES FOR SALE 


1988 1989 1990 1991 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

December 

Inside the 
IBM PCs 

Issues 
Available 



Rates (postage and handling included); 

Holland Df 118.00 Switzerland SwFr 13.50 

United Kingdom £5,25 France FFr54.50 

West Germany DM 16.50 Sweden SEK 56.50 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (^) the 
boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P.O. Box 25, 3950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express 

Card # ____________ 

E*p, Dale _ 

Signature_ 


Name_____ 

Address _ 

Postcode_ City_ 

Country _ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery hy surface mail. 
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Major International EISA MAIN 

. m BOARD Rely 

On United 

486-33ES EISA TaQMI 

baby Size Main Board 1UUXII 3 ICdlll 


486-33EL 

486 EISA Main Board 


No C323224 


fl. Computex’91 


June 4-10. 1991 
wpsi wt»o iltct CEhMK 

United Hitech provides a full range of 486 EISA/ISA and 
ISA386 main boards, so there never need be any 
problem with a shortage of 486 CPUs, Also we are 
Taiwan's only maker of the baby size EISA 486 As 
reported in the September 11, 1900 issue of PC 
Magazine our U,S. affiliate (Advanced integration 
Research, A.I.R,) supplies 486 system boards to a 
number of renowned OEMs who demand our kind of 
consistent quality. 


i- 

Booth 



386AS 
386-25/33/40 
Main Board 


486 

486 

Main 


333L 

386 Main Board 


486-33S 

486 ISA Baby 

Size Main Board 



Manufacturer & Exporter 

UNITED HITECH CORPORATION 

7F-1, No. 1, Wu-Chuan 1 Road Hsin Chung City, 
Taipei Hsien Taiwan, R.O.C. 

Tel: 886-2-299-3125-30 Fax:806-2-299-3210 


In the U.S., please contact 

ADVANCED INTEGRATION RESEARCH 
657 N. Pastoria Ave., Sunnyvale. CA 94086 
Tel: (408)737-8200 Fax: (408) 737-9997 

Circle 471 on Inquiry Card. 








PC Upgrades 

At the Lowest Prices in 
EEC. 

No International Handling Charge- 
No EEC Import Duty or UK Tax 
are charged for EEC orders. 


Toshiba Compatible Mem or 


T1000SE/XE-1 MB £90 2MB £120 
T1000SE- 4MB £389 SMB £749 
T2000SX- 4MB £389 8MB £749 
Same price for all the followings 
T1200XE.T1600, T3100SX. T3100E, 
T3200SX- 2MB-£81 

T3100 S X/T3200S X- 4MB-£185/£210 
T5200 8MB-£371 

Contact us for Toshiba Computers 


Compaq Compatible Memory 


Modules same price for S&E range 
1MB £65 4MB £162 


S&E Boards. Same price for both 
1MB £110 4MB £255 

SLT-1MB £89 4MB £427 


IBM Compatible Memory 


IBM ID, Easy installation T LIM 4.0 
MCRAM32- 16/32 bit card 0k £160 
with 8MB £472 


2MB IBM Compatible Memory 
6450604- £75 6450608- £75 



HP IIP/III/IIID with 0MB £30 

Panasonic 4450i,4420 0MB £50 



386SX/16- 2MB of Memory. 
1.4MB Floppy/20/40MB hard disk. 
VGA Compatible Backlit LCD. 
Graphics 640x480. £Please Call 


Multilingual Word Processor 


Supports 24 Languages. £120 
Extensive set of commands. 

Full Range of Fax/modem card. 


Contact Us Today on 

Tel: 372-1917 i<ax:625-7649 


Tel codes:071 for UK 


and 4471 for Intel national Calls 
Prices are subject to change without 
notice. 


AMDS Ltd. 

36A,KiIhurn High Rd 
London „ 

Trade Marks ;PS/2 & OS/2 belong to 
UK- IBM.Uni* AT&T. Novell Novell Inc. 

Compaq , Compaq computers. 


NEWS 


INTERNATIONAL 


manual configuration and 
lets you connect up to 1024 
stations to each of the two 
subnetworks. Whenever 
you add or move stations, the 
B100 automatically updates 
its internal forwarding data¬ 
base, The built-in watchdog 
function automatically veri¬ 
fies bridge status every 256 
ms to prevent the system 
from blocking. 

The B100 lets you inter¬ 
connect an active Ethernet 
optical-hub branch to an 
Ethernet LAN for a building 
or a floor, interconnect an 
Ethernet lOBase-T network 
to a StarLAN 1-Mbps net¬ 
work, and interconnect an 
Ethernet IQBase-T network 
to a coaxial Ethernet 
backbone. 

You can use the B100 
local bridge to extend the net¬ 
work, to prevent network 
congestion by transmitting 
only traffic destined to the 
other segment, and to provide 
fault isolation between the 
segments. 

Price: 22,000 FF for an 
Ethernet AUI I0Base-5 
LAN: 30,000 FF for an 
Ethernet fiber-optic AUI 
10Base-5 LAN; 35.000 FF 
for an Ethernet lOBase-T 
LAN. 

Contact: Socicte Expcr- 
Data S.A,, 16, rue Si, Denis, 
92100 Boulogne Billan- 
court, France, 33-1-46-03- 
48-54; fax 33-1-48-25- 
69-15, 

Circle 1342 on Inquiry Card. 


XVision Gets 
a New Look 

V i s ton, Vi sion Wa re * s 
Y Microsoft Windows X 
Server, allows PCs 
networked over TCP/IP to 
one or more host systems 
(Unix or non-Unix) to 
display multiple X Window 


System clients alongside local 
Windows programs, and it 
supports copying and pasting 
between DOS and the X 
Window System. The new 
version, XVision 4.0, fully 
supports the X Window 
System 11 release 4 proto¬ 
col, including all fonts, as 
well as many XIL4 en¬ 
hancements and server 
extensions. 

XVision 4.0 has a new 
approach to copy protection 
that is designed to prevent 
software piracy without in- 
con ve n ie nc mg the use r. 

New user options optimize 
performance with certain 
applications. The new ver¬ 
sion gives you two server 
extensions: SHAPE, which 
lets you use non rectangular 
windows, and MITMISC, 
which provides bug com¬ 
patibility with XI1.3 clients. 

An enhanced local win¬ 
dow manager improves per¬ 
formance when you use it 
instead of a host window 
manager. The Backing 
Store feature stores the con¬ 
tents of a window locally 
for taster repainting of win¬ 
dows that were obscured. 

The Save Under feature re¬ 
stores whatever was under¬ 
neath an unmapped window. 
When you start X clients 
from the Windows Program 
Manager, the enhanced 
Program Starter lets you con¬ 
trol how and when to start 
the first X client. 

XVision 4.0 also in¬ 
cludes the standard MTT 
screen saver; an alternative 
method of copying and past¬ 
ing using cut buffers; Win¬ 
dow's 3.0 on-line help; and 
increased network support 
for Hewlett-Packard LAN 
Manager, ARPA services, 
and Novell LAN Workplace 
for DOS. 

Price: £399. 

Contact: Vision Ware Ltd., 
57 Cardigan Lane, Leeds 
LS4 2LE, U.K., 44-532- 
788858; fax 44-532-304676, 

Circle 1343 on Inquiry Card. 
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Compu$ave International 


Int’l Orders (602) 437-8208 FAX (602) 437-8988 




Co-Star Corporation 

PLOTTERS 

Mitsubishi 



DIGITIZERS 

CompuServe 

Comp. Accessories 

Calcomp 1023. 
Calcomp 1025. 

. .3342 

4368 

Mountain Computer 
Mouse Systems 

WYSE Terminals 



Comp. Peripherals 

Calcomp 1026 

6333 

Multi-Tech 



CalComp 12 x 12.310 

Computone 

Caicomp 1043 .. 

.6468 

Natl Semiconductor 

30 w/keyboard 

...292 

36 x 48. 

.1,925 

Control Systems 

Calcomp 1044 

.8764 

NEC 

50 w/kevboard. 

.362 

H. P. Sketch Pro. 410 

Kurta 12 x 12.358 

12 x 17.629 

NUM0NICS ZEDPen.FAX 

Summa Sketch II.329 

Core International 

Cornerstone 

Crosscomm 

Cumulus 

Curtis Mfg. Co. 

Da Vinci 

Caicomp 1020 
Enter SP600 

HI DMP61. 

HI DMP610I_ 

HI DMP62 

HI DMP62DL 

15349 

.604 

.2787 

3485 

3752 

4097 

Norton-Lambert 

Novel! 

Number Nine 

Nuvotech, Inc. 

Qkidata 

Orange Micro 

60 w/keyboard....389 

99GT w/keyboard.468 

150 w/keyboard.373 

185 w/keyboard.362 

370 7fiQ 

1Z X 18. 

.byy 

Data Access Corp. 

HP 7440 

1165 

Orchid Technology 

700. 

.699 



Data Technology 

HP7475A 

.1519 

PACE. 

GTC0. Hitachi, Seiko.FAX 

DatacomTech. 
Datadesk Inti 

HP 7550 

HP 7570 . 

.2950 

.2945 

Pacific Data Prod 
Packard Bell 

WYSE Computers too!! 

LARGER SIZES AVAILABLE 

Datashield/SCi 

HP 7575 . 

.3657 

Panamax 

DISKLESS WORKSTATION 



Datastorm 

Dayna Comm.. Inc. 

HP 7576 

HP 7579SX 

4725 

.6505 

Panasonic 

Paradise 

38SX/16S. 

.FAX 



OCA 

HP 7596B 

.7626 

PC Guardian 



MPPS 

As ante 

OPT 

Inline 3500 .... 

2220 

Perfect Data 



Abaton Technology 

AST Research 

Delta Technology 

loline 3700-1... 

.2923 

Person 

STB Systems 

ILS. Robotics 

Above Software 

ATI Technologies 

Gest 

loline 3700-B 

.3062 

Personal Writer 

Storage Dimension 

Uniplex 

Access Technology 

Avatar Technologies. 

DigiBoard 

loline 4000-1 

.3409 

Philips 

Summagraphics 

Unison Tech 

Acer 

Bankier Companies 

Digital 

loline 4000-8 

.3617 

PLI 

Sunriver Corp, 

Ven-Tel, Inc. 

ACS Telecom 

Belkin Components 

OMI INC, 

loline 7200-8 . 

10590 

Plus Development 

Synergy Software 

Verbatim Corop. 

Action Technologies 

Beseier 

Dove Computer 

loline ArtPro 3500-1 .2662 

Polygon 

Synotics 

Vermont Micro Sys 

Activision, Inc. 

Brighlwork Dev. 

Dupont 

loline ArtPro 3700-1 .3366 

Practical Peripherals 

Sysgen 

Verran Dataiink 

Adaptec. Inc. 

C4 Construction Net 

E Machines, Inc. 

loline ArtPro 3700-B , 3527 

Princeton Graphic 

Targus 

Video Seven 

Advanced Digital 

C H Products 

Eastman Kodak Co. 

Roland CAMM-1 

..3255 

Prodigy Services 

TDA/Dimensional 

Visix Software 

Advanced Logic Res 

Caere Corporation 

EFI Corp. 

Roland CAMM-2 

.2553 

Product RGD Corp. 

Tecmar 

Walker.fficber, Quinn 

Adv. Trajiducers 

CaScomp 

Elgar 

Roland DPX-2500 . 3956 

Prometheus Prod 

Telebit Corp. 

Western Digital 

All Computer 

Catera 

Emerald 

Roland DPX-3500 . 4307 

Pure Data 

Texas Instrument 

Western Telematic 

Alloy 

Canon 

Erne* 

Roland DRY-1100.810 

QOR 

The Complete PC 

Wyse 

Amdak 

Cardinal Tech 

Enable 

Roland DXY-1200.1149 

QMS 

Thomas Conrad Co 

Xerox imaging Sys 

American Micro Res 

Castelie 

Enter Computer 

Roland DXY-1300.1500 

Qume Corp 

Tops 

Xircom 

Amer. Power Conv. 

Cayman Systems 

EPO/CMS 

Roland DXY-885 

.755 

FLacal Interlan, Inc. 

Toshiba 

Zenith 

Anchor Automation 

cc:Mail 

Ergotron, Inc. 

Roland GRX-3O0AR .3605 

FLacore 

Tripp Lite 

Zip Technology 

Anthem Electronics 

Central Point 

Everex/Emac 

Roland GRX-4QQAR 4307 

Retix 

Tseng Laboratories 

Zoom Telephonies 

Apple/Macintosh 

C. Itoh 

Everex/IBM Periph. 

Roland LTX-120 

. 2412 

Renaissance GRX 

Unisys 


Artisoft 

CMS Enhancements 

farallon 



Rodime Systems 





FGS 

Fujitsu 

SOFTWARE ■ We carry every 

Roland 

Rybs Electronics 

The BEST UPS 

ALR 

General interface 

fin ni/inrn 

major publisher and title! 

SL Waber 

CnKdjr 

Micro-Ferrups-58 Hz Models 

Advanced Logic Research 

Business VEISA 386/33 

Genicom 

Goldstar 

Grapevine Lan Prod 
GTGO 

loline 

Iomega 

Irwin Magnetics 

Living Videotext 
Logitech 

Magnavox 

aauer 

SAFE Power System 
Samra 

Samsung 

QME 500VA . 

QME 700VA . 

QME 850VA . 

.. .930.00 

. 1,080.00 

.1.230.00 

Model 101....... 

. 1,754 

Gupta Technologies 

J & L Info Systems 

Manzana Micro 

Santa Cruz Oper. 

QME 1.15KVA... 

. 1.755.00 

Model 40 . 

. 4,125 

Hayes 

Jovian Logic Corp. 

Mass Micro System 

Sayette Technology 

QME 1.4KVA.,., 

. 1.965.00 

Model 80,,... 

. 4,550 

Hercules Computer 

Kalmar Designs 

Maynard 

SCI DataShietd 

QME 1.8KVA.,.. 

. 2.790.00 

Model 110 . 

. 4,700 

Hewlett-Packard 

KAO Infosystems 

Megahertz 

Seagate 

QME 2.1KVA.,., 

. 3.100.00 

Hitachi 

Kenned Tech 

Micro Displays Sys 

Seiko 

QME 3,1 KVA. 

.3.825.00 

RiiQiriPQQ VFIRA 

Hunt Mfg. 

Kensington Micro 

Microcom 

Shiva Corp. 



Model 101. 

Model 40. 

.3,515 

.5,360 

Hyundai 

Keytronic 

Microlytics, Inc, 

Siclone Sales & Eng 

Ferrups Models-50Hz Models 

IBM 

Kimlron Corp. 

Micron Technology 

Sigma Designs 

4.3 KVA to 18 KVA 

Info. Research 

Kingston 

Microrim 

SMT Peripherals 



Model 110. 

....5,950 

Innovative Concepts 

Koala Technologies 

Microsoft Corp, 

Soflkione 

Rackmount Models-SOHz Models 



Intel 

Kurta 

Microspeed Inc. 

Solana Electronics 

1 R KVA tn 7KVA 

FAX for other Models 

Intercom 

Lapis Technologies 

Microtek 

Sony 





interleaf 

Lan Systems 

Milford Null Modem 

SRW Computer 

Fav fnr fiflH7 Mnrtek 



Inti Computer Group 

Link Technologies 

Miniscribe 

Standard Microsys. 




Address: Compu$ave - 4209 S. 37th Street - Dept. W10 - Phoenix, AZ 85040 - USA 
Order lines Monday - Friday 7 am - 5 pm. FAX line always open. 

Prices reflect LLS* currency and are subject to change without notice. Bankwire, VTSA/MC, checks and letters of credit 
arc accepted. We do not guarantee compatibility. All products carry manufacturer's warranty and we do not honor 
rebates, extended guarantees or promotional programs. Please FAX or call before ordering and give manufacturer name 
and model number. If faxing order } include your fax number in body of transmission. International Orders add 5 %. 


Circle 422 on Inquiry Cord. 























































































NEWS 


BYTE’s 

International 
Direct Response 
Postcards 


From the most prestigious microcomputer 
magazine comes an inexpensive direct response 
medium - a postcard advertising insert bound into 
the highly-respected International Section of BYTE 
magazine called BYTE’s International Direct 
Response Postcards. 

Postcard ads provide a direct-response vehicle 
that encourages prospects to respond to offers for 
information as well as direct sales. A postcard ad 
is versatile because it allows you to test your prod¬ 
uct to potential buyers. That’s because you can use 
your card to sell computer products, generate 
leads, conduct market research or sell books and 
periodicals. Each postcard is perforated so it can 
be easily torn out and returned directly to you 
without any intermediary —guaranteeing leads that 
are current and "hot.” 


Expand your horizons into this 
valuable marketplace. 

The Pan-European marketplace is preparing 
to open up to greatly expanded trade in 1992 with 
the breaking down of trade restrictions. And 
BYTE’s International Direct Response Post¬ 
cards presents the perfect opportunity to test your 
product in this marketplace and to get your com¬ 
pany positioned in the minds of the major buyers. 

These unique advertising postcards which will be 
inserted in the International Section will reach 95,000 
influential BYTE paid readers throughout Europe. 

In Europe, contact: 

Uwe Kretzschmar 

European Advertising and Marketing Mgr. 
at (01) 543-1234 
McGraw-Hill Publications 
Wimbledon Bridge House 
One Hartfield Rd. 

Wimbledon, London SW19 3RU 
England 


EVTE 




INTERNATIONAL 


New-Generation 
Micro APL 
Technology 

S TSC has added inter¬ 
faces for C and FOR¬ 
TRAN and support for 
Microsoft Windows 3.0 to 
APL*PLUS PC 10. The 
new version also features 
mouse support, new exten¬ 
sions to file system func¬ 
tions, PostScript printer 
support, GSS 2.16 driver 
support, improved display 
resolutions of up to 132 char¬ 
acters by 43 lines, and en¬ 
hanced color monitor 
support. 

Version 10 lets you call 
non-A PL subroutines written 
in other languages like C 
and FORTRAN from within 
an APL program, so you 
can speed up your application 
development and perfor¬ 
mance by interfacing with 
existing software routines. 
Interfaces are currently avail¬ 
able for Microsoft C 5.1, 
Turbo C 2.0, and Microsoft 
FORTRAN 5.0. 

APL*PLUS PC 10’s en¬ 
hanced support for Windows 
3.0 lets you run APL ses¬ 
sions in more than one win¬ 
dow, share data between 
sessions, and run other soft¬ 
ware programs simulta¬ 
neously. The new version 
also lets you include mouse 
support in your APL-based 
applications so that they 
will work like other mouse- 
driven software. 

STSC has integrated the 
User Command Processor 
with the APL interpreter, 
making it immediately acces¬ 
sible within execution mode 
or under program control. It 
lets you define and store 
command sets that are always 
available regardless of the 
workspace being used. In ad¬ 
dition, the company has 
merged the Session Manager 
with the interpreter so that 
both parts of the system can 
be contained in one execut¬ 
able file. 


APL*PLUS PC 10 re¬ 
quires an IBM PC with 384K 
bytes of RAM (the com¬ 
pany recommends 640K 
bytes, a math coprocessor, 
and a hard disk drive), and 
DOS 2.0. For network sup¬ 
port, the package requires 
DOS 3.1 or higher. 

Price: £477. 

Contact: Cocking & Drury 
Ltd., Fourth Floor, 180 Tot¬ 
tenham Court Rd., London 
W1T9LE, U.K., 44-71-436- 
9481; fax 44-71-436-0524. 
Circle 1344 on Inquiry Card. 


A Module That 
Speaks Volumes 

he V8600 electronic 
text-to-speech module 
from Triangle Digital Ser¬ 
vices can say anything you 
want in speech that is readi¬ 
ly understandable and with 
intonation that follows 
punctuation. The module’s 
speech-processing technol¬ 
ogy uses language rules in 
the on-board microcom¬ 
puter. Using these rules, the 
V8600’s data-input pins 
process the plain ASCII text 
into a quality male voice at 
the speaker output. The text 
can come from your com¬ 
puter’s standard printer port 
or via a serial input. You 
can also connect the module 
directly onto a micropro¬ 
cessor bus, piggyback it onto 
a host printed circuit board, 
or use it independently. To 
operate the V8600, all you 
need is a 5-V power supply 
and a loudspeaker. 

Price: £189.95. 

Contact: Triangle Digital 
Services Ltd., 223 Lea 
Bridge Rd., London E10 
7NE,U.K., 44-81-539-0285; 
fax 44-81-558-8110. 

Circle 1345 on Inquiry Card. 



92IS-50 BYTE - MAY 1991 









HEB 


SOFTWARE CONSTRUCTION COMPANY 


BORLA 

N D 

Borland C++ NEW 

£199 

Turbo C++ 2.0 

£55 

Turbo Debugger & Toots £85 

Turbo Pascal v.6.0 

£69 

Pascal Professional 

£129 

ObjectVision Until30.4 £79 

Paradox 3.5 

£375 

Paradox Engine 

£215 

Paradox MultiPak 

£695 

AUTHORI 

S E D 

COMMS LIBRARIES 


Curses by Lattice Hi23 
Curses with Source ?£225. 
Formaker €255 

Formation Desktop £129' 
Formation Dsktp.Srce. £235 
Formation Dsktp Desr £105 
MEWEL Window /Srce£32<i 
MEWEL Window £129 
Vermont Vws. / Desig .£31$ 
Vermont Vws. Graph Ex : : £99 
Vermont Views / source: £$75 
Vitamin C :'it45 


SPF/PC 
VEDIT PLUS 


LINKERS 


C Asynch Manager £125 
C Comms Toolkit '£$| 
Essential Comms £215 
Silverware C Asynch £165 
Hold Everything £129 

Asynch Plus £125 

Pascal Asynch Manager! 125 


DATA FILE HANDLERS 


£250 

£385 

§§fi 

£190 

£190 


C-ISAM 
c-tree Plus 
CBTREE 
CodeBase ++ 
CodeBase ++ Upgrade 
CodeBase 4 
Essential B-Tree 
Paradox Engine 
Toolbox Protessional 
Toolbox Special Edition 
Topaz 


GENERAL FUNCTIONS 


Blackstar C Lib : £65 

FUNCky.LIB £129 

Spontaneous Assembly >£129 


Microsoft 


BASIC 7.1 

£219 

C 6.0 Compiler 

£210 

COBOL 4.0 

£345 

FORTRAN 5.0 

£199 

MASM5.1 

£75 

Pascal Compiler 

£149 

QuickBASIC 

£50 

QuickC 

£50 

QuickC/Assembler 

£85 

QuickPascal 

£50 

Windows 3.0 

£65 

Windows S.D.K. 

£260 

Authorised 



£215 

£835 

£515 


GRAPHICS LIBRARIES 

Essential Graphics 

£259 

Graphic 

:£255 

GraphPak 

$55 

Flipper 

£129 

GUIDO 

Wi 

Plot 88 

£219 

dGE 

£195 

SilverPaint 

£85 

TEXT SCREENS 


C Windows Toolkit 
C-Worthy Library Srce. 
C-Worlhy Upgrto v.2.0 
C-Worthy Upgrto v.2.0 
C-Worthy/cwArchitect 
C-Wort hy/cwArc/Srce 
Curses by Aspen 


£65 

£175 

£125 

£178 

£389 

£559 

£85 


ALINK 

.RTLink 

.RTLink/Plus 

Blinker 

Plink 

Plink w/LTO 


£120 


£129 

£190 

£319 

£125 

£289 

£359 


VERSION CONTROL 


MKS RCS £125 

MKS RCS -5 User £485 
PVCS £359 

PVCS -5 user £1345 

SMS £319 

Sourcerer's Apprentice £429 
Sourcerer's Apprentice '£175 
Sourcerer's Appren.5 £1505 
TL1B 5.0 £90 

TUB Network £195 


DEMO BUILDERS 


Dan Bricklin's Demo III ;£190 
Instant Replay 111 ; £99 

Instant Replay Prof. £385 


DoDot 

HEADROOM 

HiJaak 

Install 

Mace Utilities 1990 
MultiBoot 
Norton Utilities 
PC-KWIK PowerPak 
QA+ Diagnostics 
QEMM-386 
QRAM 
SpinRlte II 
Superkey 
System Sleuth 
The Builder 
Toolbook 


£85 


£165 

: £95 
: £85 
£129 


£55 
■' £99 
I.£99 
£249 




CASE TOOLS 


EasyCASE Plus |§$!gj 

EasyCASE Plus Prof. £255 
EasyCASE Prof. Upgr. i£80 
Logic Gem • £65 

Visible Analyst £385 

Visible Analyst Wkben.£2460 
Visible Analyst Wkben.£6995 
Visible Analyst Wkben e||§§| 
Visible Dictionary £595 
Visible Prototyper £595 
Visible Rules £598 


EDITORS 


BRIEF for DOS & OS/2 £199 
dBRIEF lor BRIEF £95 

dBRIEF with BRIEF £275 

Edix $1.2$ 

EDT+ €19Q 

EMACS £210 

Epsilon 

KEDIT £99 

ME Editor :!59 

MKS Vi 99; 

Multi Edit £65 

Multi Edit Professional €115 

Norton Editor €50 

PI Editor £129 

Professional Editor £195 

Q Edit Advanced I £39. 


i ET 

rnctz 


Microsoft 

Flight 

Simulator 

WORTH £45 WITH 
EVERY PRE-PAID 
ORDER OVER £100 * 


NETWORK UTILITIES 


Cc:Mail £450 

Cc:Mail Expand £385 

DaVinci eMAIL £645 

LAN Assist Plus £190 

LANshadOw £449 

LAN Shell £320 

LAN Select £320 

LAN Space 
LAN Spool 
Map Assist l£I2| 

Montrix £515 

PS-Print £255 

Saber LAN Adm. Pack £44§ 
Saber Menu £255 

Saber Meter £129 

SiteLock :£320 

X-Tree Net £255 


UNIX TOOLS 


MKS AWK 
MKS Toolkit 
MKS Toolkit-5 user 


£115 

£225 


Proteus 

€165 

Proto Finish 

€ 195 :: 

MAKE UTILITIES 

MKS Make 

im- 

MKS Make -5 User 

€320 

PolyMake 

£129 

PolyMake -5 User 

£485 

UTILITIES 


Above Disk £79 

Batcom £39 

Blue Max £100. 

386 MAX Version 5 £85 

Copy II PC £30 

Disk Manager £85 

Disk Technician Adv. ; £99, 


TERMS & CONDITIONS 
PRICING 

All prices exclude V.A.T, 
but include carriage. 

DISCOUNTS 
Educational & volume 
discounts available. 
PAYMENT 

VISA or ACCESS. Credit 
to approved accounts. 
*OFFER 

Applies only to orders 
exceeding £100 exclusive 
ofV.AT, on non- 
discounted products. 
TOOLBOX CATALOGUE 
Call for free copy. 


1 THE MALTINGS, GREEN DRIFT, llOYSTON, HERTS. SG« 5DB 
TELEPHONE (0763) 244114 FACSIMILE (0763) 244025 
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NEWS 



* Support WEITEK 4167 Coprocessor 

* 64K/256Kb 2nd tevd cache memory 

* Up to 64Mb Memory on board 

* Support 80436 Burst Mode k EISA Bus 

* 6 EISA SLOT & 2 ISA SLOT 

33MHz; Byte BMARK CPU Index 9.64 
25MHz; Byte BMARK CPU Index 7.25 



BRAND NEW ISA BOARD! 
SMALLER BUT POWERFUL 

• Baby AT size 

■ Burst Mode Design 

• External Scalable 64K/256K Direct-mopped 
Cache and write-back Algorithm 

• Intelligent Refresh Optimized Scheme (IROS) 

• 32MB RAM capacity on-board, expandable to 
64MB by a 32-Bit Memory Card 

• Socket for Weitek 4167 

• Caching & Shadowing on Video, 
Controller & System BIOS 

PERFORMANCE 

TP486/33-SONIC: 15,23 MIPS 
TP486/25*SONIC: II. 4 MIPS 
TP386/33-SON1C: 8.328 MIPS 
TP386/25-SONIC: 6.206 MIPS 


30-DAY MONEY BACK GUARANTEE! 



20th Fl, No, 1058, Mingshcng E Rd .. 

Taipei, Taiwan, R. Q C 

Tet. mi 753-1930 

Fax- 886-2-753? 940 ■ 386-2-7153105 

Alt brand names are registered trademarks of their 

respective owners 


INTERNATIONAL 


Create 
High-Quality 
Business Forms 

I f you would like to pro¬ 
duce typeset-quality forms 
without the expense and de¬ 
lay of going to a commercial 
printer, then FormMaster 
1,2 may be for you. The 
package helps you quickly 
create and print high-quality 
business forms using your 
IBM PC, Microsoft Win¬ 
dows, and a laser printer. 

The package lets you 
rapidly design forms com- 
posed of lines, boxes, 
images, text, and data fields. 
You can modify individual¬ 
ly or as a group each of the 
objects that make up the 
form, using editing functions 
such as scaling, moving, 
deleting, and copying. Be¬ 
cause you define the form 
completely in your computer, 
you can easily make alter¬ 
ations and changes whenever 
required. 

Form layout features in¬ 
clude letter, A4, A5, legal, 
DIN A4, DIN A5, and cus¬ 
tom form sizes up to 40 cm, 
with portrait or landscape 
orientations; password pro¬ 
tection for your forms and 
data; and the ability to attach 
a description and designer’s 
name to a form, 

FormMaster T s graphics 
features let you edit filling 
patterns; import image/ 
graphics files in PCX, 

TIFF, MSP, IMG, and PIC 
formats; and crop and pan 
images and graphics ob¬ 
jects. The software also 
connects line ends to other 
objects automatically. 

Text features include 
multiple faces and sizes for 
texts and field data; revers¬ 
ible and rotatable texts when 
you are using vector fonts 
or PostScript printers; explic¬ 
it and implicit hyphenation; 
and horizontal and vertical 
alignment types. 

You can draw frames 
with different line styles and 


filling patterns; divide 
frames evenly, proportional¬ 
ly, and as a unit; divide 
subframes in the same way 
you divide frames: and edit 
every edge of the di vided 
frames separately. 

FormMaster 1.2 also 
provides text, numeric, and 
formula field types; multi¬ 
font and alignment for field 
data; prompt strings of 
fields to help you decide what 
to input; and import and ex¬ 
port records in dBASE III/IV 
or ASCII delimited file for¬ 
mat. You can print forms 
with or without data and 
print only the data. 

Other features include 
on-line help; the ability to 
snap objects to user-defin¬ 
able grids, ruler scales, or 
reference lines; standard 
Clipboard formats to com¬ 
municate with other Win¬ 
dows applications; Undo/ 
Redo functions for almost 
every operation; and ruler 
units in centimeters or 
inches, which you can set in¬ 
dependently for horizontal 
and vertical rulers. 

FormMaster L2 requires 
an IBM AT with 512K bytes 
of RAM, DOS 3.0, Micro¬ 
soft Windows/286 or /386, 
and a Windows-compatible 
display adapter. A Microsoft- 
compatible pointing device, 
such as a mouse, is optional. 
The package is available in 
English, French, and Ger¬ 
man versions. 

Price; DM 1755, 

Contact; Gesellschaff fur 
Computer-Anwendung mbH, 
Daimlerstrasse 4, 7149 
Freiberg/Neckar, Germany, 
49-7141-75055; fax 49- 
7141-76897. 
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1333 60th Street, Brooklyn, NY 11219 FAX:718-438-2315 


WE'VE MADE THE WORLD OUR BUSINESS. 


SOFTWARE 


* (Items in RED fun under Windows ) 

Word Processing/Editors 


Ami Professional S308 

Gramma tik for Windows SB 

Microsoft Word 5.0 231 

Microsoft Word for Windows 332 
Multimate 4.0 240 

Norton Editor 77 

Professional Write Plus 171 

WordPerfect 5.0 Xenix 1 -5 User 535 
WordPerfect 5.1 261 

Xywiite III Plus 211 

Desktop Publishing 

Adobe Streamline 236 

Adobe T ype Manager 71 

Arts & Letters Composer 259 

Form Filler 92 

Facelift for Windows 73 

Gem/3 Desktop Publisher 168 

Jettorm Design 277 

Pagemaker 521 

PageMaker for OS/2 566 

Perform Pro 307 

Picture Publisher Plus 389 

Publishers Type Foundry 306 

Super Fonts 116 

Super Print for HP 116 

Ventura Publisher Gold 516 

Database A Tools 

B-trieve 464 

C-tree 320 

G - tree/R -tree/D- tree T oolklt 1133 
Clarion Professional 476 

Clipper 512 

□ataease 45 a 

Dbase IV 506 

Dbase IV Developer Version 873 

Dbfast/Windows 316 

DBXL 140 

Foxbase Plus 197 

Foxpro 467 

Oracle Professional 734 

Paradox 528 

PC-File Single User 97 

Q&A 232 

Rbase for OS/2 1-3 User 626 

Revelation Advanced V2.0 563 

SCO Foxbase+ 206/AT for Xenix 776 
Superbaae 4 Windows 432 

Ul Programmer 360 

X-trieve Plus 460 

XQL Relational Data Manager 614 

Spreadsheets 

Lotus 12-3 Version 2,01 332 

Lotus 1 -2-3 Version 2.2 354 

Lotus 1 - 2-3 Version 3.1 427 

Lotus 1 -2-3/G for OS/2 Std Ed 521 
Microsoft PC Excel 317 

Microsoft PM Excel for OS/2 332 
QuattroPro 319 

Supercalc 5 305 


integrated Packages 

Enable QA 

$434 

Framewotk III 

458 

Lotus Symphony 2.2 

521 

Microsoft Works 

109 

Wing* 

324 

Graphics 

Adobe Illustrator - PC 

296 

Autodesk Animator 

237 

Autosketch Enhanced 

150 

Charisma 

340 

Corel Draw 

391 

Cricket Graph 

89 

Design CADD 3D 

202 

Designer 

477 

Draw Perfect 

277 

Draw Plus 

157 

Freelance Plus 

340 

Gem/3 Artline 

406 

Generic Cadd 5 0 

237 

Harvard Graphics 

299 

Micrografx X-Port 

137 

PC Paintbrush Plus 

92 

Pizzaz Plus 

77 

Powerpoint for Windows 

326 

Show Partner FX 

222 

Desktop Environments 

Desqview/Desqview 386 

89/130 

Microsoft Windows 3.0 

108 

Sidekick Plus 

137 


Project 

Management 

Harvard Total Proj, Mgr. $ 1433 

MS Project tor Windows ’ 409 

Project Mgr Workbench Adv. 1777 
Superproject Expert 420 

Superprojecr Expert/2 for OS/2 496 

Timeline W/Graphics 452 

Communications 

Attachmate Extra 399 

Carbon Copy Plus 118 

Close-Up Customer/Suppt 128/160 
Crosstalk for Windows 123 

Crosstalk MK4 137 

Dynacomm Asynchronous 1199 

Net Remote Plus 219 

PC Anywhere IV 109 

Procomm Plus 76 

Reflection 1+/7+ 311/399 

Relay Gold 174 

Smalltalk/V 286 121 

Smaiitalk/V PM for OS/2 1303 

Smartcomlll 138 

Smartemn 240 211 

Wlnfax 53 

Statistics 

CSS Statistics 744 

SPSS PC Plus 183 

Statgraphics 559 

Systat V5,0 727 


HARDWARE 


Display Boards 

Hercules Graphics Station 1MB $733 
Hercules Graphics Station 3MB 1066 
Hercules VGA Card 127 

Paradise 8514/A (AT) 468 

Paradise VGA Plus 139 

Video 7 VGA 10241 [512K) 240 

Emulation Boards 

AST 5251 -11 Enhanced* 517 
DCA IRMA 2 (PCA Or MCA) 749 
DCA IRMA 3 Convt [PCA or MCA) 445 
Megahertz 3270 Emulation Cd 446 

Mass Storage Devices 

NECCDR 72 Ext CD ROM W/lntfc 584 
Maxtor BOMB IDE 19ms 460 

Maxtor 338MB SCSI 1 6ms 1371 

Pfinters/Plotters/ 

Accessories 

HP Deskjet 500 516 

HP Laserjet III 1627 

HP Laserjet IIP 886 

Pacific Data 1MB Exp Ex, II 111 

Pacific Data 25-in-1 287 


Networking 

3COM Ethertink II (PCA) $208 
3COM Etberfink/MC (MCA) 299 
Megahertz Laptop Ethernet Cd 254 
Novell NE1Q00A Ethernet (PCA) 160 
Pure Data Laptop Arcnet Cd 334 
Std Micro Active Hub 8 Port 267 
Std Micro PCI SOEArenet Coax 122 
Std Micro PC500FS Arcnet Svr 287 
Std Micro PS110 Arcnet (MCA) 319 
Tom Conrad Active Hub 12 Port 846 
Tom Conrad TR MAU 16 Port 710 
WDC Ethercard Plus Elitel 6 170 

Modems 

Prac Periph 1200 Int/Ext 74/ 85 
USR Sprtstr 2400 Int/Ext 125/143 

input Devices 

Logitech Series 9 w/Paint 97 

MS Mouse w/Paintbrush 115 

MS Mouse w/Windcws 164 

PC Mouse II w/Parnt 94 

Summasketch 12X12 W/4 Button 376 
HP Scanjet Plus W/lntfc 1586 
Logitech Scanman+PCA/MCA. 155/234 
Logitech Scan man 256 313 


Languages A Programming Tools 


ABC Flowcharter $183 

Asymetrix Tool book 296 

Borland C++ 332 

Blaise C Tools+ZPower Toofe+ 118 
Blaise Pascal Tods+ 143 

CleaM- G/CJear+ Dbase 134 

DBG III Library/Ill Plus 187 / 375 
Interactive Easyflow 108 

Latt toe C Compiler 157 

MS Basic/MS C Compiler 334 

MS Fortran Compiler 304 

MS Macro Assembler 109 

MS Quick Basic/Pascal/C 78 

MS Quick C w/Guick Assembler 135 
MS-DOS 3,3/MS-DOS 4,01 51/74 

MS Windows SDK 333 

Norton Guides 43 

Power Bash; 82 

Turbo Pascal Professional 206 

Iurbo Debugger & Tools ill 

Turbo Pascal/Prdog 105 / 111 

Turbo Professional 109 


Vermont Views W/Sourca Code 779 


Network/Multiuser 

Novell Advanced Netware 1971 

Novell ELS l/ELS II 544/ 1202 
Novell SFT/Netware 3863355/5365 
PC-MOS 386 5 User 486 

VM/38G Starter Kit 240 


OCR 

Catchword for Scanman 140 

Readright 313 

Omnipege 386 451 

Wordscan 407 

Personal Information Managers 

Lotus Agenda 296 

Paokrat 246 

Who ‘What* When 179 

WordPerfect Office 92 

Utilities 

386 to the MAX Professional 82 

Above Disk 72 

Copy I! PC 31 

FastbackPlus 116 

Gofer 55 

HDC Windows Express 63 

Headroom 64 

Lotus Magellan 112 

Mace Utilities 1990 Edition 102 

Manifest 45 

Norton Utilities V5.Q 116 

Norton Backup 105 

PC Kwik Power Pack 83 

PC Tools Deluxe 101 

Popdrop Plus 64 

PS-Print 266 

QEMM 386 EMS Manager 65 

ORAM 286 56 

Spinrite II 73 

Super PC-Kwik 56 

Winsteuth 91 


To Place Your Order By Telephone, Please Call Fay Kleinbart «Inti. Sales Mgr. 


== 1-718-438-6057 B 

W To Place Your Order By Fax: 1 -718-438-2315 

TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION. 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT CHANGE, CALL FOR CURRENT PRICES. PAYMENTS MAY BE PAID BY BANK CHECK, WIRE 
TRANSFER, L/C, MASTER, VISA OR AMERICAN EXPRESS CARD (3% HANDLING FEE ON CREIT CARD ORDERS). GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL ORDERS! OR AIR FREIGHT. 

COD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT 


















5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany's No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 

What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or .COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card. This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 

What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-E's 
prices remain 
competitive. 

...As more and 
more software 
developers, 
customers and 

accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 



Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one. 


For additional information, contact Brahim Ajari at Fast Electronic or one of the distributors listed below: 


France: 

FAST Electronic France S.A.R.L 
9, Av d’Arromauches 
94100 St Maur des Fosses 
Tel: (1)-48837811 
Fax: (1)-48839734 


BeNeLux: 

crypsys gegevensbeveiligmg 
Arkeistraat 37 
42001 KB Gormchem 
Tel: (01830)-37444/37069 
Fax: (01830)-37083 


Italy: 

TECHNE S.R.L. 

Via della Pace, 94 
41033 Concordia s/S. (MO) 
Tel (0535)-54178 
Fax: (0535)-57070 


Yugoslavia: 

G&G electronic 
Krizovljanska 1 
41000 Zagreb 
Tel: (041J-315794 
Fax: (04D-333510 


Spain: 

FAST Iberica, S.L. 
c/Ricardo Ortiz, 56 Posterior 
28017 Madrid 
Tel: (91)-3613222 
Fax: (91) 3613219 


U.K.: 

magnifeye Ltd. 

Studio 6,Walmer Studios 
235-239 Walmer Road 
London W11 4EY 
Tel: (71) 2218024 
Fax: (71)7923449 


Greece: 

Digital Circle 
28. Grammu St. 
15669 Athens 
Tel: (01)6516-860 
Fax: (01)-6535-703 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-8000 Munchen 2, West-Germany, Tel: 49/89/539800-20, Fax: 49/89/539800-40 
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WHAT'S NEW 

• INTERNATIONAL 


Schedule 
Road Trips 
Efficiently 

I nformation Systems Soft- 
ware says that Saint 1.0 re¬ 
duces operating costs for 
haulers, distributors, couri¬ 
ers, salespeople, and other 
road users, whether they are 
contractors or in-house de¬ 
partments. The software 
package is a robot scheduler 
that cuts costs even before ve¬ 
hicles have left base. 

By combining vehicle 
loading and route planning, 
Saint 1.0 helps you reduce 
the number of vehicles used 
and the overall time, dis¬ 
tance, and cost of planning 
multicall routes, including 
simultaneous collections and 
deliveries. You can use 
Saint 1.0 to produce, in batch 
mode, dispatch schedules 
with minimum operator at¬ 


tention, or you can use it in¬ 
teractively to solve problems 
such as road work, group 
loads, and call changes in 
real time. 

You can use the package 
to schedule by the minute and 
cope with late orders and 
unexpected events; to evalu¬ 
ate what-if situations, such 
as optimal fleet composition 
or changing working prac¬ 
tices (e.g., day/night loading 
and cargo handling); to de¬ 
cide the best location for de¬ 
pots; to plan business ex¬ 
pansion and evaluate 
prospects by comparing 


prior and future costs; and to 
simulate distribution or 
transport situations. 

The package includes a 
U.K_ road-network database, 
or you can use third-party 
digitized road maps. Saint 
LO helps you produce a full 
range of reports, which you 
can port to other business 
systems, such as spread¬ 
sheets, databases, and ac¬ 
counts. You can also inte¬ 
grate the software with 
existing order and dispatch 
systems. 

Saint 1,0 requires an 
IBM PC with 640K bytes of 


RAM (the software also 
benefits from extra memory), 
DOS 3.0, and a hard disk 
drive. 

Price: £4500. 

Contact; Information Sys¬ 
tems Software Ltd., Woun- 
dales, Knayton, Thirsk 
Y07 4BP, U.K., phone and 
fax 44-845-537329. 

Crete 1347 on Inquiry Card. 


Fix 

G reat Computer Corp. 

tells us that the correct 
price of its GX-3000 plot¬ 
ter, which was mentioned in 
What’s New International, 
November 1990, page 72IS- 
32, is US$2495. 

Contact; Great Computer 
Corp., Fourth Floor, No. 77, 
Sec. 4, Nanking East Rd., 
Taipei, Taiwan, R.O.C., 
886-2-7169667; fax 886-2- 
7151908. 


If you would like your new product considered for publication in 
the international section of BYTE , send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane , Peterbor¬ 
ough, NH 03458, U S. A ., (603) 924-9281, fax (603) 924-2550; 
or BYTE/McGraw-Hill, Wimbledon Bridge House, One Hart- 
field Rd., Wimbledon, London SW19 3RU y U. K., 44-81-543- 
1234, fax 44-81-540-3833. All press releases must contain price 
information, address, and telephone number . 




In-Depth Data Analysis! 


Customizable and Programmable 

PC-ISP is based on an easy to use interpreted command Language. You 
can use it for quick interactive analyses or you can make your own cus¬ 
tomized analysis system! The many sophisticated routines and graphics 
available in PC-ISP let you do this quickly and easily. Why spend weeks 
or months on programming, when you can develop a more sophisticated 
tool in a matter of hours using PC-ISP? For example, PC-ISP is the basis 
of the Interactive Radar Analysis System, a very powerful, menu-driven 
analysis loot for radar data. 

Powerful High-Interaction Graphics 

PC-ISP offers some of the most advanced high-interaction graphics for 
data analysis currently available. They are designed to let you probe 
through your data and Find causal relationships. PC-ISP's high interaction 
graphics have proven invaluable in the analysis of high-dimensional envi¬ 
ronmental data. 

Hundreds of Commands and Functions 

Aside from the basic data manipulation, input-output, and macro control 
facilities, PC-ISP offers many complex routines and functions. Here an 
incomplete list of key words: regression, spline, eigenvalue, probability 
distributions, summary statistics, analysis of variance, exploratory daLa 
analysis, graphics, optimization, filter, fast fourier transform, ARMA 
models, sorting, cross tabulation, QR decomposition, projection pursuiL, 
bootstrapping, matrix inversion,... 



Reseller and distributor inquiries welcome! 
Datavision AG 

P.O. Box 471, CH-7250 Klosters, Switzerland 
Tel: +41 81 69 14 00, Fax: +41 81 69 51 64 


ISP k a registered trademark of Artemis System^ Ene. 
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LONGSHINE N300 IS YOUR BEST CHOICE. 



Introducing LONGSHINE N300 Notebook Computer 


The LONHSHINE N300 Notebook Computer packs 
* a 32-bit 386SX/ CPU with 2S 20MB (/40 /60MB) 
hard disk into a true A4 size, high-performance, and 
battery- powered system. Each system weights only 6.2 
lbs. It includes a number of sophisticated features such 
as math coprocessor option, more I/O interfaces, 
password security, memory expansion option, power 
management,personal notebooker and more. Plus, 
ShineModem 2400bps MNP5 Pocket Modern and 
Pocket LAN Adapter are available from us to create 
your communication capabilities. 

Memory Expansion Options 

N300 comes with 2MB of standard memory. Additional 
memory up to 4MB supports user to increase the 
system performance and expandability. Also EMS 
LIM4.0 function is supported for manipulation of large 
amounts of data. 

Password Security Function 

It can prevent unauthorized user to accesss the system 
or files on you hard disk. So your data are secured. 

LONGSHINE 


More I/O Interfaces 

Built-in interfaces on N3O0 allows you to connect with 
a wide variety of devices, including one parallel port, 
one serial port, one PS/2 mouse port, one external 
VGA port,one modem slot and one 100-pin mini I/O 
expansion slot. 

Intelligent Power Management 

N300 comes with a rechargeable Ni-Cad battery pack 
providing up to 3 hours of operations, Plus,the Power 
Management of N3Q0 can conserve the battery life by 
automatically shutting down hard disk drive, LCD 
display/ backlit and reducing processor speed when 
there is no system activity. 

Personal Notebooker 

Specially, this function can let you organize your daily 
business activity effectively and efficiently. It includes 
card file, appointment calendar, memo pad, calculator 
and world lime table. 

Communication Capabilities 

Options of ShineModem 2400bps MNF5 and Pocket 

LAN Adapter could give you qualified data 

comm u in cat ion and meet convience needs during your 

travel. 


Headquarters (TaiwanVLONGSHINE Electronics Carp, 6F, 245, Sec. 3, Roosevelt Rd., Taipei, Taiwan, R.O.C. Tel: 886-2-3634958 
Fax: 886-2-3626810 USA Office/Tel; 408-9421746 Fax: 408-9421745 Hong Kong Office/Tel: 852-0-4206186 Fax: 852-0-4205252 
German Office/Tel; 49-0211-656014 Fax: 49-0211-654283 UK Office/Tek 44-923249355 Fax: 44-923224595 
Japan Office/Tel; 81-3-8399719 Fax: 81-3-8399729 

Trademark:LONGSHINE N300 is a registered trademark of LONGSHINE Electronics Corp.;PS/2 is a IradanwIt of IntemafiooaJ Business Machine,. 

NMP5 i$ a registered trademark of Microcom Inc. 
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Merging the 
German Giants 

Now that the companies have merged, the challenge for Siemens Nixdorf 
Informationssysteme is to merge its personal computers 

PEGGY SALZ TRAUTMAN 


A s you probably know, last year marked the merger 
not only of West and East Germany, but also of the 
two largest computer manufacturers in Germany. 
Siemens merged with Nixdorf to form Siemens 
Nixdorf Informationssysteme AB (SNI), making it the larg¬ 
est computer manufacturer in Europe and the eighth largest 
personal computer manufacturer in the world. Although the 
newly formed company is large, it has the daunting task of 
merging its two disparate product lines, something that has 
not been an easy task in past mergers (e.g., those of Bur¬ 
roughs/Sperry and Hewlett-Packard/Apollo). Nevertheless, 
the company seems to be making a good start in the per¬ 
sonal computer area. 


Support for Existing Products 

Some analysts are disturbed by the multitude of 
Siemens and Nixdorf products. In the personal 
computer arena, these range from Siemens' lap¬ 
tops and tower systems to Nixdorf systems that 
are still enjoying temporary support. Obvious¬ 
ly, the company hopes that, in time, it will be 
able to offer a unified product line. For now, 
though, SNI says it will continue to support both 
lines of products “until such a time as their re¬ 
spective successor products are introduced." 

Other analysts, such as Dr. Fritz Jagoda, dep¬ 
uty managing director of the Frankfurt-based 
consultancy Diebold Germany, understand the 
need for SNI to back off from offering too many 
new products and aim first for similarity and 
compatibility between its existing product lines. 
Jagoda says he would have expected “a bit more 
consolidation" in the SNI product line, but he 
sees “practical reasons" for the company’s de¬ 
cision to put users first and hold off on major 
changes at least until the next generation is 
ready. Jagoda added that SNI would surely risk 
losing many of its customers if it marked its 


merger with a cut in product support. 

Jagoda expects that the final product-line consolidation 
will take place within the next three years. Before the merg¬ 
er, according to SNI, both Siemens and Nixdorf had adopted 
a strategy of applying standards as broadly as possible. With 
that plan as a head start, the company aims to “consolidate 
its PC and Unix product in the short to medium term as uni¬ 
fied lines.” 

CPU in a Slot 

Another leg of the SNI personal computer strategy is to con¬ 
tinue to apply Siemens’ “slot-CPU concept,” which it intro- 
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duced in late 1989. 
According to Reiner 
Hallauer, senior vice 
president of the com¬ 
pany’s reseller divi¬ 
sion, the slot-CPU 
concept helps SNI to 
stand out from the 
competition. He says, 
“It is cost effective, 
and it’s how we were 
able to enter the U.S. 
market.” The slot- 
CPU concept entails 
putting the CPU and 
its various support 
chips on an expansion card, as is done in some Zenith desktop 
systems. But the difference here is that SNI CPU cards are 
plug- and design-compatible. You can upgrade a system simply 
by removing the CPU card and replacing it with a more power¬ 
ful one. 

According to Hallauer, the systems have been designed so 
that “you just open the box, take out the 286 card, and put in the 
486 card, and you have upgraded your system without changing 
cables or anything.” You can also choose to upgrade memory, 
but the rest of the system, including the 
hard disk drive, stays the same. Hallauer 
says that as a result, the systems are inex¬ 
pensive to upgrade. 

Also, OEM customers and vendors 
like the concept. Customers such as Data 
General have reacted positively to the 
concept because it helps to lower the 
company’s warehousing and service 
costs. Vendors like the fact that they have 
to store only three system enclosures and 
a set of CPU cards. 



Product Range and Changes 

Thanks to the merger of these two large 
corporate cultures and their respective 
areas of expertise, SNI’s numerous prod¬ 
ucts now cover the full spectrum from 
laptops to supercomputers. In the per- 



however, SNI’s product line still includes a range of classic 
desktop personal computers that use the IBM AT bus and are 
compatible in basic design with the slot-CPU concept. Two new 
models that have been added to the SNI offering include the 
PCD-2B, a system box that contains two free slots for micro¬ 
processors or other expansion 
boards, and the PCD-3Bsx, a 
386SX-based system containing 
three free slots. Older models 
that were introduced at the Ce¬ 
BIT show in Hannover last year 
will, of course, continue to be 
supported by SNI. These include 
the PCD-2M, a “four-eyes” se¬ 
curity personal computer that 
requires both a key 
and a password to get 
started; the PCD-3M 
series, complete with 
three expansion slots, 
one of which contains 
a 25-MHz 386 mi¬ 
croprocessor; and the pcd-3m 

new PCD-4M-25, a 

model that features a 25-MHz i486 microprocessor. 

Finally, SNI has rounded out its varied computer line with 
the tower, or “team,” models. The series ranging from the 
PCD-3Tsx to the PCD-3T/33 remains largely unchanged. 
Again, the slot-CPU concept is the key to expanding these sys¬ 
tems and increasing their performance. New to the tower line is 
the PCD-4T/25, which includes a 25-MHz i486 microproces¬ 
sor and which can function as a file 
server in larger networks or as a graph¬ 
ics-oriented workstation. There is also a 
faster, 33-MHz version of this tower 
model called the PCD-4T/33. 

In addition to the many current models 
available that are based on IBM AT bus 
technology, SNI will also offer a model 
based on IBM’s Micro Channel architec¬ 
ture bus. Details of this new system were 
announced at the Hannover Computer 
pco-4T Faire in March. 
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ACTION SUMMARY 


sonal computer arena, the product line ranges from laptops to 
desktops and tower systems. 

Since the merger, the SNI product platform has expanded to 
include several new models. In addition, SNI seems to have 
shifted its focus to mobile computing. Proof of the new focus is 
the PCD-2N, a notebook personal computer that weighs only 

3.2 kilograms and is 

BYTE - 


based on the Intel 286 
microprocessor. Oth¬ 
er SNI laptops cur¬ 
rently include the 
PCD-2P, a 286-based 
laptop that weighs 5.6 
kg and can accommo¬ 
date from 1 to 5 MB 
of memory, and the 
PCD-3Psx, a 386SX- 
based system with 2 to 
8 MB of memory. 

Despite this focus 
on mobile computing. 


Late last year a new giant ap¬ 
peared in Europe—Siemens 
Nixdorf. The new company 
will try to unify its product 
line and capitalize on its CPU- 
slot concept. 


The Software Connection 

Hallauer acknowledges that profit margins in personal com¬ 
puters are getting smaller and smaller for the industry as a 
whole and that the real marketing aim is in total solutions. 
This, he says, is why SNI has been “pushed” into the additional 
position of being a software vendor. 

As a result, SNI offers a set of software tools called Comfo- 
Ware that allow customers to take advantage of integrated 
office communication using Microsoft Windows as the user in¬ 
terface. Personal computers can be interconnected via a net¬ 
work called ComfoNet/S. The network, which will be contin¬ 
ually expanded to fit the new SNI product platform and 
personal computer strategy, can be used to access a shared 
printer, shared files, or a mainframe. The hardware can be 
connected to public networks. 

ComfoWare also includes several other applications: Com- 
foDesk, for organizing the business place using familiar graph¬ 
ics; Comfolnternet, for building a bridge between PC LANs; 
ComfoTalk, for linking the personal computer and E-mail; 
ComfoBridge, for connecting most DOS applications to Micro¬ 
soft Windows; ComfoBase, a graphics-oriented Structured 
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“I Get Paid to Write Programs. 
And Now, I’m Writing Them 
Twice As Fast.” 


If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world-wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 


Here s what American corporations 
in a PC Week survey thought of the 
power and ease of use of Profes¬ 
sional Developer vs, competitors. 
Any questions? 


CLARIONSOFTVNARE” 

150 East Sample Road, Pompano Beach, FL 33064 


Clarion Software Products run on any IBM PC t PS/2, or true compatible with 512K of memory and a hard disk. Clarion Professional Developer, is a registered 
trademark and Clarion Software is a trademark of Clarion Software. Copyright 1989 Clarion Software. dBASE is a registered trademark of Ashton Tate, 


1GENTINA 

etSi$ SRL 
lenos Aires 1428 

10NE: 01-785-3513 
i.X: 01-732-9544 

BENELUX 

Advantage Software BV 

The Netherlands 

P H ON E: 31 - 20-26-46- S3 
FAX: 31-20-22-60-61 

ENGLAND (UK) 

□ark Star Information 
Systems 

Essex 

PHONE: 44-20 6- 57 3- 224 
FAX: 44-206-573-504 

FRANCE 

Bionix 

Boulogne 

PHONE: 33-1-46-05-74-39 
FAX: 33-1-46-0S-01-77 

NEW ZEALAND 

AMZTECH Company Ltd, 
Otahuhu. Auckland 

New Zealand 

PHONE: 64-9-276-6715 
FAX: 64-9-276-3499 

SINGAPORE 

Asia so ft Distribution 
Singapore 

PHONE: 65-338-3666 

FAX: 65-338-6303 

JSTHALIA 

gital Solutions 
irgate 

tONE: 61-07-833-1351 
iX: 61-07-233-1217 

BRAZIL 

Teklamatic 

Sao Paolo 

PHONE: 5S-011-532-0469 
FAX: 55-011-542-7751 

FINLAND 

Super Systems OY 

Espoo 

P H ON E: 3 56-0-509-1043 
FAX: 358-0-592-046 

GERMANY 

STF Software 

West Germany 

PHONE: 49-3031-17631 

FAX: 49-3031-31543 

NO R WAY/SWE O EN 
DENMARK 

ATM Corporation 

Skjoldtun, Norway 

PHONE: 47-5-137-285 

SOUTHERN AFRICA 
Chariot Software (PTY) Ltd. 
Steen berg 

PHONE: 27-21-728-705 
FAX: 27-21-723-702 























Unix-like operating system for transputers 
Posix and BSD libraries 
X Windows or MS Windows 
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THE SIEMENS NIXDORF PRODUCT LINE 


The personal computer offerings from Siemens 
Nixdorf which cover a wide range from laptops to 
towers. Prices include monitor, keyboard, and DOS. 

(N/A = not applicable.) 

Base 

Clock price 

speed Expansion Memory (deutsche 
System CPU (MHz) slots (MB) marks) 


Laptops 

PCD-2N 

286 

12 

N/A 

1-2 

6650 

PCD-2P 

286 

12 

N/A 

1-5 

7990 

PCD-3Psx 

386SX 

16 

N/A 

2-8 

10.990 

Desktops 

PCD-2B 

286 

12 

2 

1-4 

3925 

PCD-3Bsx 

386SX 

16 

3 

1-8 

7000 

PCD-2M 

286 

12 

3 

1-4 

6020 

PCD-3Msx 

386SX 

16 

3 

1-8 

6800 

PCD-3M 

386 

20 

3 

1-8 

8500 

PCD-3M 

386 

25 

3 

1-32 

10.060 

PCD-4M-25 

486 

25 

3 

4-32 

21.900 

Towers 

PCD-3Tsx 

386SX 

16 

9 

2-8 

11.670 

PCD-3T/20 

386 

20 

7-8 

4-8 

13.700 

PCD-3T/25 

386 

25 

8 

4-32 

16,260 

PCD-3T/33 

386 

33 

8 

4-32 

22.950 

PCD-4T/25 

386 

25 

8 

4-32 

26.760 

PCD-4T/33 

386 

33 

8 

4-32 

26.760 


fully distributed client server model 
no limit to number of processors 


Query Language data bank that runs under Windows; and 
ComfoTex, a graphics-oriented WYSIWYG tool for desktop 
publishing. 


supports multiple users and TCP/IP networking 

extensive parallel support, includes automatic 
task mapping, load balancing, multiple threads 

comprehensive support tools: 
file servers, network libraries, multi-processor 
source debugger, graphic libraries etc... 

C, Fortran, Pascal, Modula-2, 

Strand and assembler 

development systems include PC & SUN 


K 


Distributed Software Limited 

The Maltings, Charlton Rd., Shepton Mallet, 
Somerset BA4 5QE, UK 

Tel: [+44](0) 749 344345 Fax: [+441(0) 749 344977 


On the Record 

In setting priorities, SNI has put great emphasis on consolidat¬ 
ing and strengthening its personal computer profile. It is rely¬ 
ing on a mix of familiar products and the introduction of inno¬ 
vations, such as the slot-CPU concept, to hold on to its 
customers and to give it a better grip on the American market. 

The company’s size and revenues will help it to get posi¬ 
tioned in its chosen markets, according to London-based Inter¬ 
national Data Corp.’s senior industry analyst, Jonathan Portch. 
Portch says that SNI’s overall strategy has a chance, because 
the company is a global player and a supplier of universal sys¬ 
tems. Portch says SNI “has software strengths to develop’’ and 
adds that it will take a long time for SNI to integrate its products 
and priorities. In the meantime, its best course is to support 
established products and emphasize their similarities rather 
than their differences. 

Portch predicts, however, that the end result, based on the 
combined strengths of the two partner companies, will be quite 
close to expectation. Says Portch, “Up until now, [Siemens] 
was criticized as a slumbering giant with huge mountains of 
cash... .Now, its size, together with Nixdorf, has helped it to 
focus on goals and how to achieve them.’’ SNI, he adds, has a 
strategy that calls for critical mass. ■ 


Please call DSL for the name of your nearest distributor. 


Peggy Salz Trautman is a freelance journalist living in Bonn, 
Germany. She can be reached on BIX c/o “ editors. ” 
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Backed Up By Strong Capacities, 

We Keep Growing. 


We do all stages of production ourselves- 
from_ designing, molding and pressing to 
manufacturing - and we enforce rigorous QC. 
Our full range is comprised of over 20 
models. 

If you’re looking for a powerful partner to 
team up with, get in touch with us today! 




Manufacturer & Exporter 

LOYALTY FOUNDER ENTERPRISE CO., LTD. 

NQ.5CHI UN N RD,CHUNG L! IND PARK, TAOYUAN, TAIWAN, R.O.G 
TEL: 886'3-4511772 FAX: 806-3 4520888 TLX: 35363 LOYALTY 

Circle 448 on Inquiry Cord. 



POWEH SUPPLY 

DRWE SPACE 

MAJN BOARD 

dimension 

PxWxHJ 

TYPE 

CHASSIS 

THICKNESS 

4*6 

330 wan to 375 watts dandaid 
AT mu t/m mtte* type power 
swach 

loudesn 525' FDD 

3C2&6‘&a&t,' 

TOW* 8088 

aandard szs 

60.3X27.1X32 4 

cm Ih&ghi of base 
net indudedT 

W*> 

f.4ffnri 

32-301 

MeetFCC 

Sfcndfrd AT pr eqcwS type 
baby AT wrtn edenscn cable 
and pudi-in button tower 

9km 

v 5.25' Wt&W FOO 

aoaesiwaes 

30466 AJtatby 

am 

11 *22x47 cm 
(height at base rut 
included) 

^ide-in 

l.lnm 

32-302 

dandant AT type or square 
type baby AT with extenwxt 
cable and rocker type power 
switch 

seven 53$' teW-hfliOhi FDD 

sssmm 

60466 fuflbahy 

sae 

42.6x19*85 cm 
{hekpt c4 base not 
n*jde$ 

SHde-in 

1.4mm 

32-38GA 

Standard AT type or square 
type t»by at wfti extmwn 
cable and rocker type button 
power swftcb 

su 5.25' ha^-hftgrit FDD 

0G2SBBD3S6/ 

BD4BE luPtatiy 

see 

42.6x19x62 cm 
(height of base net 
■nckJtted) 

dtdiwn 

1.4mm 

32396-A 

PS/2type{U*i$xl6cm) 
wtfi erienson cable & oush in 
bcdon pow* supply 

two 35* tsH-NHghi TO 
three 525' hel-hetfit FDD 

504B6 tu4/bflby 

size 

42x21,5*39 On 
(heqhtcf base net 
flAukdJ 

skfcnn 

I4*nm 

32£7Q 

32*70* 

square type baby AT with pad- 
(Se type power smrtth 

one 15' halt-heighl FDD and 
three 525' hall-height TO 

mmmmt 

30435 baby 3?e a 

dm 

42 x43.7x 15 Tern 

slide-in 

1.4mm 

1&-03J 

made Ip install the power sup¬ 
ply with the dmenstun. 

14x15x66 cm with extenwxi 

cable 

one 3 5' FDD + one 5.25 r 

FDO + m 525' v W HDD 

can Lee baby ATf 
XT&l-irhone main 

board 

39.5*410*10.3 

on 

slide-in 

1.2mm 

16-03&-A 

PSS type (14*15k B.flffffl 
with push in button power 
switch 

one 3.5' h#d8igfrl FDO tfti 
two 5.25' half-height FDD 

ATffT/alHnort 
baby an 

42*413*103 011 

^ide-in 

Timm 

1&OT-A 

made toiristaH the power sup^ 
ply with the rfrnensoi 
A3xl3J* 1Q.0 an wlh eiasn 

son cable 

one 3.5' FDD ir-te^ and 
ws 3.5' HDD (r-taght) 

tSMmrrw^ 

32k2?*0^cm 

Shdfe-m 

1.2mm 

16-396 

made to indafl me power svp- 
J3*y wfli to dmBneon 

14 x 15x0.6 on with edenston 

caffe 

totf 525' hgH-heipH! tfifit, 
drive and one 3-5* H.DO. 
bays. 

can use 

aaaasHESB njr- 
mshbaby km or 
3066 man Boarn 

12x21.5x39 on 

sfete-n 

1.4mm 

m 

PS/2 type (UK 15x66 cntj 
with extension cable 4 push in 
Mon power Ripply 

Three 5.26' FDD t era 3.5' 
FDD+one 3.5*HDD (HIDDEN) 

6Q286ffiG38& 
30466 baby size cr 
5066 

40* 15.5 * 40 On 

attenr, 

t2mm 


AJh brand names are register ed trademarks of Itl-air rfrSp&Clive owners. 








































INTERNATIONAL RESOURCE GUIDE 


Jukebox Mass-Storage Systems 

Relow are listed, by country, international distributors of the LLS. products mentioned in this issue's 
State of the Art section on Jukebox Mass-Storage Systems. 



AUSTRALIA 


AEphatronix, Inc.: 

Dios Optica] Systems 
Unit 4, 

206-212 Military Rd. 
Neutral Bay, NSW 2089 
61-2-953-0211 
fax: 61-2-953-9885 

Circle 1061 on Inquiry Card. 

Micro Design 
Internationa], Inc,: 

SCSI Corp. 

21-29 Chester Rd., 

Suite 10 

Chatsworth, NSW 
61-2-550-4833 
fax: 61-2-550-4663 

Circle 1259 on Inquiry Card. 

Micro Technology, Inc,; 
XSI Technology Pty. Ltd. 
86 Longueville Rd. 

Land Cove, NSW 2066 
61-2-418-7270 
fax: 61-2-418-7250 

Circle 1259 on Inquiry Card. 


Storage Dimensions: 

Com Tech Communications 
Unit 6, 37-41 Doody St. 
Alexandria, NSW 2015 
61-2-317-3088 
fax: 61-2-693-2629 

Circle 1266 on Inquiry Card. 


AUSTRIA 


Micro Design 
Internationa], Inc,: 

Agis 

Linke Wienzeile 4 
Vienna 

43-222-587-9070 
fax: 43-222-587-3432 

Circle 1250 on Inquiry Card- 

Pinnacle Micro: 

Wenger Peripherals AG 
Widenholzstrasse 1 
CH-83G4 Wassisellen 
43-1-830-7555 
fax: 43-1-830-5844 
Circle 1261 on Inquiry Card. 


BELGIUM 


Alpha! ronix, Inc.: 

Has Belgium NV 
Wiirijkstraat 37-45 
2200 Borgerhout 
Antwerp 
32-3-235-6303 
fax: 32-3-235-6399 

Circle 1061 on Inquiry Card. 

Literal Corp,: 

P & T Electronics 
Internationa] NV/SA 
Kelberg 2-MInervastraat 4, 
b3 

1930 Zaventem 
32-2-725-2460 
fax: 32-2-725-2446 

Circle 1074 on Inquiry Card. 

Pinnacle Micro: 

ASAC 

Researchpark Haasrode 
Grauwmeer 15 
B-3030 Heverlee 
32-16-380808 
fax: 32-16-380800 

Circle 1261 on Inquiry Card. 


Storage Dimensions: 
Computer 2000 NV/SA 
Essenestraat 15 
B-1740Ternat 
32458-26969 
fax: 32458-26712 

Circle 1266 on Inquiry Card. 


BRAZIL 


Bell & Howell Co.: 

Micro+Graphix 
Systems Lida. 

Rua Augusta, 1143- 
Consolacao 
01305 Sao Paulo-SP 
55-11-256-7711 
fax: 55-11-258-2044 

Circle 1063 an Inquiry Card- 

Laser Magnetic Storage 
International: 

Miranda & Associates 
Av. Rio Branco 
20040 Rio de Janeiro 
554 1 453-6649 
fax: 55-21-253-6467 
Circle 1256 on Inquiry Card. 
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HANTAREX MONITOR 
GIVE YOUR PC 
THE IMAGE IT DESERVES. 


Your PC may give you a little, a lot, or everything. If you want the maximum, 
then clear vision is crucial Hantarex is the European leader in the manufac¬ 
ture of VDUs and main supplier to the big names in informatics: Olivetti, Bull, 
Apple, Texas Instruments, AT&T For years now, 

Hantarex monitors have been offering dean and well 
defined solutions to the problems of users great and 
small responding swiftly to 
the ever increasing demands 
of a market in continuous 


evolution Hantarex produces five lines in VDU hardware: Micron, Falcon, Jet, 
Tecno and Tron, offering looks and technical specifications to suit every require¬ 
ment. Here is refinement in design, faultless image definition, absolute technology. 
Needless to say, every unit offers a highly competitive balance between 
price and quality, and is backed by a worldwide 
service network. Small wonder then, that the 
heavyweights choose our monitors for their 
computers: if you insist on the 
best... you deserve Hantarex. 



FALCON 12" JET U" MM2131 21" 


MICRON 10" 


TECNO 14“ 


MV1402 14" 


fU HANTAREX 

LEADER IN VDU TECHNOLOGY 

Circle 438 on Inquiry Card, Headquarter ITALY ■ 50127 Florence - Via Perfetti RicasolL 76 Tet. 39-5549731- Fax 39-5>268486 

Subsidiary companies: GREAT BRITAIN: London SE26 5BA - Unil 7 - 243, Kanglev Bridge Road - Tel. 44^1-778-1414 - Fax 44*1-659-9348 * SPAIN: 08011 Barcelona - 210, 1”, 6 D , Calk Aragon 
Tel. 34-34513383/93 - Fas 34-3-1538163 * FRANCE: TS.OLXt Versailles - 38. Rue des Estats Generaux - Tel. 33-1-39511011 Fax 334-39532030 * GERMANY: 5130 AlEenkirchen - Siegenerstrasse 23 - Tel. 
49-2681-304112 - Fax 49-26*1-7222 * GREECE: 167 77 Binikon, Athens - 33. bpoferatos St. ■ Tel. 30-1-9910950 - Fax 304-9932801 • SOVCT UNION: 117.342 Moscow - 36. Obrouchev St. - Tlx 412160 
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Add-ln/Add-On 

ATlBas*16. 85 

ATI VGA Wonder 512 + Mouse 234 
Genoa 6300 compatible . .150 
Hercules Graphic^ Station 660 
Intel Above Board Plus 512K 379 
Intel Above Board Flus-S ?MB 632 
Logitech C9 Serial . , , , 69 

Logitech C9 4 Windows . .135 
Logitech Scanman ... .185 

MS Mouse .99 

MS Mouse with Windows 3.0 145 
NEC Graphics Engfee-256 . %5 
NiscarVGS Windows ... .235 
F^adise 8514/A + VGA .600 
Prodesigner II 1MB . . .355 
Summa II Pro 12 x 12 . . .365 

CAD & Graphics 


7,000 Items 
Not Listed 

Fax or call for pricing 


Modem/FAX 

Modems lor all portables LOW 
Complete Communicator . 460 
Farit for Windows . . . 169 
TAX 9600/Modem 2400 200 

Hayes 240GB Internal . . . 255 

Hayes Ultra 96 . 849 

Hayes V Series 9600 ExU 729 
Hayes V Series StiOOB InU 585 
Intel SatisFAXti o n . . . .400 
USR Dual Std External , 895 
USH 0«al Std Internal ... 875 


Adobe Uuitrotcjf Window* . 348 

Autodesk Animator . 

245 

Corel Draw Ver 2 

. .380 

Design CAD 2D/30 

155/195 

Dr. Halo Hi 

59 

Freelance Plus . . . . 

. . 339 

GEM/3 Plus . 

.175 

Generic CAD0 Levet 3 

219 

Harvard Graphics . 

. . .315 

Showpartner FX . . . 

. . 229 

Xerox Graph 

.195 


Chips & Memory 

All Upgrades -ALff, AST, Appk, 
Compaq DEC, Epson, HP! IBM, 
Sficon Gr, Sun, Toshiba LOW 
80287-10/12/20 125/145/195 
80387-16/20 .... 275/310 

25/33 .395/480 

387SX-16/20 . . . 295/329 

SIMM 256/1 MBx 9 BO 16/55 
SIMM Am* 9*80 . . . 240 

OTHER CHIPS AND SIMMS CALL 
COMPAQ LIE 2 MB . .185 

HP Laser 2M^4*B 150/250 

IBM Mod 70 2MB Upgrade 155 
COM 4019 1MB/2MB . 165/250 
T&sbCa 1200 to 8500 
2/4/SMB . , 220/625/1275 

Weitek 3167-25/33 . 575/750 

Communications 

Carbon Copy Plus .115 

Close-Up Customer ... .129 

GnseAlp Support .165 

Crosstalk Mark IV . 137 

Protemm Plus 70 

Smarterm 240 .195 

Database 

Ask Sam. 175 

Clarion Pro Developer 460 

Clipper 5.0 495 

DBase IV.489 

Dbase IV Developers EJtlon 839 
FcwpfoSmgtoAAN . 469/665 
Oracle Professional 5.1B . 660 
Parade* 3.5 . . .500 

PFS Professional Fie . . .209 

Rhase3.1 ..495 

Superbase (V for Windows . 440 
Lit Programmer 2 349 

Desktop Publishing 

Adobe Type Man Plus .125 
Pacific Data 25rrvQne . , 289 

Pacific Page ... .529 

Pagemafcer . . ,519 

PerTorfe Designer 2,0 . ,169 

Disk/Tape 

WD B5MB 17ms.360 

Plus Hardcar d IIXL 105MB 670 

Plus Impluse 105MB . . .500 

Quantum ) 00MB J 9ms , .490 

Corner 105MB 19ms 475 
Seagate 1 30MB 16ms 490 

Maxtor LXT213 .77 S 

Conner 203MB 16ms . .775 
Maxtor LXT34Q . . 1400 

Mkropolis 345MB 14ms 138D 
Maxtor 360MB 14ms . . 1450 
SeagatE 676MB 16ms . .2100 
HP 661MB 16ms .... 2100 
DPT Smartcache 512K . . .880 
Utlfestor ESDI 3 MB cache 500 
WD1QQ9V-SE2 EESA/ESDI 230 

Archive 2 L50ES.975 

Tecmar Proline 525ES . 2750 


Networking 


3COM Etherfcnk 1 . . , 

. . LOW 

Dtink Pockri Ethernet 

. . 260 

EWEREX Elhevnel 8/16 

i&o/iao 

Gateway G/Enet 16 . 

. 185 

IBM 3270 Connection 

. . 400 

IBM 5250 Kit AT 

. 600 

IBM Multiprotocol 

aao 

IBM Token F&ng . . 

. . 560 

IBM Token Ring 16/4 

680 

IRMA 3 . . . . 

449 

Lartasbt 10MB Starter 

499 

LAN Manager . . . 

. . CAU 

NE-iOOG. 

168 

NE-2000 Ifrbrt 

. . 195 

NE 3200 EISA . 

700 

Novel Netware , 

CALL 

m Ethernet Plus 

. . ,130 

WD Ethernet Elite B-brt 

150 

WU Ethernet Elite 16-tnt 

185 

Operating System 

Desqinew 2.2/386 

75/130 

MS DOS 13/4.01 

60/80 

PC DOS 3.3/4 .01 

95 /m 

IBM OS/2 Standard 1.3 

265 

IBM OS/2 Extended 1.3 

615 

VM/386 . . 

. I&9 

Windows 3,0 

. . 95 

Windows 3.0 & Mouse 

ICO 


Programming 


Brief 3.0. 

. 175 

BVneve Network 

389 

Knowledge Pm Ver 3.1 

600 

MS aa!i»c Otrv 7.1 

325 

MS C 6.0 

. 319 

MS Fortran 

289 

MultiodKt . 

. ■ 99 

Novell XQL . 

510 

Qurckpack Professional 

145 

Smalltalk V/PW . . 

.319 

SPf/PC 

159 

Turbo C++/Prof . 134/199 

Turbo C/ProJ . . 

99/169 

Turbo PASCAL 5.0 Prof 

189 

Spreadsheet & WP 

AMI Professional 

319 

DisplaywiteV 

249 

Excel Ver 3 

. 315 

L0fcBl&3V2>2/V3.1 34C/4LC 

PI anp eHett 

279 

0 & A 3,0 .... 

- 245 

Qua-ltro Pro 

315 

SupercafcV . . 

319 

Word 5.5 

. 229 

Word far Windows . 

.315 

Word Perfect 5.1 . 

. 260 

Utilities 


386 Mil. 5.1 , , , 

. 75 

Check It . 

. 85 

Disk Technician Advanced 

92 

Faslbaek PVis , . 

109 

Lap Link Release I . 

. . 89 

Magellan 

135 

Norton Utilities 5.0 , . 

, ,115 

Norton Antivirus 

95 

PC Tools Deluxe 6.0 

87 

PHrrtCacihe . . . . . . 

100 

QEMM336 . . . 

64 

V<ms Cure Plus , . 

. , 75 

X-Tree Pro Gold 

. . 72 

_ We Offer: 



• Quantity Discounts 


• Dealer Discounts 


PHONE: ( 415 ) 564-7439 
FAX: ( 415 ) 7 31-0 878 

Intemaliwial orders our specify - No hantfeg charge - VISA/MCadd 2% 
AMEXQO add 3ft ■ 15% rBtoduhg charge tor noodefectare returns - No 
returns on opened software * Prices are FOB USA and abject to change 
Products may be USA versois * Prices n US dollars 

Computer Quick, 210 Utah Street 
San Francisco, CA 94103, USA 
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INTERNATIONAL RESOURCE GUIDE 


Pinnacle Micro: 

MultiSoiucoes 
Informatica Ltda* 

Av. Brig Faria Lima, 

2223 6 andar 
01451 Sao Paolo 
55-11-212-6355 
fax: 55-11-210-6294 

Circle 1261 an Inquiry Card, 

Storage Dimensions; 
Dactrade International 
Av. Rio Branco, 123 
sal as 1502/1503 
Rio de Janeiro 
55-21-252-8821 

Circle 1266 on Inquiry Card, 


DENMARK 


Epoch Systems: 

Edala 

149 Stamholmen 
45-36-771110 
fax: 45-36-77091 

Circle 1069 on Inquiry Cord, 

Exabyte Corp,: 

BLT Periferi A/S 
Bibliotekvej 58 
DK-2650 Hvidovre 
45-36-773636 
fax: 45-36-772636 
Circle 1070 on Inquiry Card, 

Hitachi America Ltd.: 
VT-Data A/S 
Produktionsvej 22 
DK-2600 GlosCrup 
45-445-32600 
fax:45-42-911256 
Circle 1073 on inquiry Card. 

Storage Dimensions: 
Dansk Periferi Teknik A/S 
Kiplings Alle 42 
DK-2860 Soborg 
45-39-661099 
fax: 45-39-661024 

Circle 1266 on Inquiry Cord, 


FINLAND 


Literal Corp,: 
KOMDELOy 
Metrorinkatu 3 
SF-02211 Espoo 21 
358-0-SS5011 
fax: 358-0-885327 

Circle 1074 on Inquiry Cord. 


Micro Design 
International, Inc.: 

Ixion Oy 
Raisontie 7 
Helsinki 
358-0-418677 
fax: 358-0-418913 

Circle 1258 on Inquiry Cord. 

Pinnacle Micro: 
Maelmport Ab Oy 
Lauttasaarentie 7A 
00200 Helsinki 
358-0-682-1900 
fax: 358-0-682-1899 
Circle 1261 on Inquiry Card. 


FRANCE 


Epoch Systems: 
Metrologie International 
Tour d'Asnieres 

4 av Laurent C’ely 
92606 Asmcres, Cedex 
33-1-408-68391 

fax: 33-1-408-62662 

Circle 1069 on Inquiry Card, 

Exabyte Corp.: 

Stordata 

Storage Data Systeme 
International 
3 rue du Mai de Lattre de 
Tassigny 

78150 Versailles-Le 
Chesnay 
33-1-395-54141 
fax: 33-1-395-54680 

Circle 1070 on Inquiry Card. 

Hitachi America Ltd,: 
Bureau de Liaison 
en France 
50 Av Daumesnil 
75012 Paris 
33-1-43443329 
fax: 33-1-43443640 
Circle 1073 on Inquiry Card. 

Micro Design 
International, Inc.: 

Tekelec Airtronic 

5 rue Carle Vernet 
Sevres 

33-1-453-47535 
fax: 33-1-450-72191 

Circle 1258 on Inquiry Card. 


































































LOOKING FOR THE SIGN OF EXCELLENCE 



ABTECH 


YOU CAN NOT MAKE A RIGHT DECISION IF YOU 


DON’T HAVE A CHOICE 

ABTECH SYSTEMS 


486-33 EISA 64K CACHE SUPER SYSTEM 

MOTHER BD MADE IN USA 

4 MB ON BOARD EXT. TO 64 MB 

EISA SCSI CONTROLLER 

2 FD, 200 MB HD 

LARGE TOWER CASE W/230 W 

1024 X 768 VGA MONITOR 

W/VGA CARD $5,995 

486-33 64K CACHE ISA 
4 MB ON BOARD 
MOTHERBOARD MADE IN USA 
IDE 120 MB HD 

SUPER VGA MONITOR ETC. $ 3,995 

386-33 64K CACHE 
4 MB ON BOARD 
IDE 120 MB HD 

SUPER VGA ETC. $ 2,395 


THE REST OF SYSTEMS 


COMPAC DESPRO 485-33L 
MODEL 120 EISA $ 10,999 

COMPAC DESK PRO 386/25E 
MODEL 120 4 MB $ 4,299 

COMPAC DESK PRO 386/20 E 
MODEL 120 2 MB $ 2,659 

IBM PS/2 MODEL 55 SX-03 $ 2,497 

IBM PS/.2 MODEL 70-061 $3,169 

IBM PS/2 MODEL 80-311 $ 6,879 

MAC PLUS $879 

MAC SE/30 1/40 $2,999 

MAC CLASSIC 2/40 $1,299 

MAC II Cl 4/80 $4,669 

MAC IIFX 4/80 $ 6,989 


MONITORS FOR THESE SYSTEMS ARE EXTRA 

CALL FOR OTHER SYSTEMS 


OEM & DISTRIBUTORS 
ARE WELCOME 


FOR OTHER 
SYSTEMS CALL 


NOTEBOOK & LAPTOP 
286-12 & 386SX-16 NOTEBOOK 
W/10" SUPERTWIST LCD CCFT BACKLIT 
LCD 32 GREY SCALE 

20 MB HD $ 1,750 & $ 1,995 

286-16 LAPTOP 

FROM 20 MB HD TO 120 MB HD 

$1,750 TO $2,195 


PERIFERALS 


HARD DRIVE 
40 MB IDE $219 
80 MB IDE $ 395 
120 MB IDE $ 495 
330 MB ESDI $ 1,295 
670 MB ESDI $ 2,095 


OPTICAL DRIVES 
WORM DRIVES CALL 

ERASIBLE DRIVES CALL 
CD ROM WITH COMPLETE 
SOFTWARE PACKAGE 
INTERNALL $ 725 

EXTERNAL $ 799 


EVEREX 386SX 20 MB NOTE BOOK $ 2,395 
COMPAC SLT 386 S/20 MOL 60 $ 4,695 

MAC PORTABLE 1/40 $ 3,859 


MONITORS 

20" MULTISYNC 1280 X 1024 

WITH 1280 X 1024 VGA CARD $ 2,395 
14" NON INTERLACE 1024 X 768 

WITH VGA CARD $ 795 


LEASING IS AVAILABLE 

ABTECH CUSTOMERS INCLUDE EXECUTIVE OFFICE OF THE PRESIDENT, 
NASA, VETERAN’S ADMNISTRATION, UNITED NATIONS, GTE, SECURITY 
PACIFIC BANK, UNIVERSITY AND COLLEGES, ETC. CUSTOMERS IN EUROPE & 
SOUTH AMERICA. WE SHIP WORLDWIDE 
ABTECH INC 

1431 N POTRERO AVE UNIT B ORDER 818-575-0007 

S EL MONTE, CA 91733 FAX 818-575-1500 


Circle 403 an Innuirv Card (RESELLERS: 4041. 














Interface : RS-232 (9-pin) of Computer or 
Terminals RJll phone jacks 
Power : One 9V alkaline battery or 
AC/DC adaptor 

Weight : 130 gms (with battery) 

Size : 5.1 x 2.3 x 1.1 inch 

(105mm x 59mm x 23mm) 
Operation: Auto answer, Auto Dial, Auto 
Detection of Fax or Data 
Compatibility: 

Fax: GUI facsimile; CCITT 
V.29, V.27 

Modem: BELL 212A, 103A, 
CCITT V.22, V . 21 

Software : Background send and receive, 
auto print after receive. 
Multiple file formats, Time 
scheduled transmissions. 


J/jSiaJTJliQ aniriE] SMJWi'-St 


Send/Receive fax from: 

CCITT Gill fax machine 

CCITT T.30 and T,4 Gill Fax 9600 bps 

CCITT V.29 ter with tall back to 7200, 

Data Modem: 

Bell 212A, 103; CCITT V.21, V.22 
(2400 bps & 1200 bps) 

Software Feature: 

Same as TP96/24 S/R Pocket Fax & Data 
Modem 



20th FL, No. 1058, Mingsheng E. Rd. r 
Taipei. Taiwan , H, O. C 
Tel: (02) 753-1930 

Fax: 886-2-753!940 * 886-2-7153105 

AH brand names are registered trademarks of their 
respective owners 


INTERNATIONAL RESOURCE GUIDE 


Micro Technology, Inc.: 
SCR Technologies 
9 rue des Pommerots 
78400 Chatou 
33-1-3071-5757 
fax: 33-1-3071-5948 
Circle 1259 on Inquiry Card. 

Storage Dimensions: 
Omni logic 
11 Rue De Camhrai 
75019 Paris 
33-1-400-52800 
fax: 33-1-403-43734 
Circle 1266 on Inquiry Card. 

Summus Computer 
Systems Corp.: 

PBA Sinfodine 
1 Rue de Craiova 
92024 Nanterre 
33 -1-477-48081 
fax:33-1-490-19047 
Circle 1268 on Inquiry Cord. 


GERMANY 


Alpha!ronix, Inc.: 

Forum GmbH 
Johann-G 

Gutenburg Strasse 33 
D-8037 Olching 
49-814-228031 
fax: 49-814-240266 

Circle 1061 on Inquiry Cord. 

Epoch Systems: 

(GEI) Systemhaus DisCom 
GmbH 

Roermonder Strasse 615 
D-5100 Aachen 
49-241-171081 
fax: 49-241-173261 

Circle 1069 on Inquiry Cord. 

Exabyte Corp.: 

M Sl S Elektronik GmbH 

Nordfing 55 

W-8751 Niedemberg 

49-602-84040 

fax: 49-602-8404119 

Circle 1070 on Inquiry Card. 

Literal Corp.: 

Synelec Datensysteme 
GmbH 

Lindwurmstrasse 95 
D-8000 Munich 2 
49-89-517-9261 
fax: 49-89-517-9243 

Circle 1074 on Inquiry Cord. 


Micro Design 
International, Inc.: 

IBZ 

Dreieichstrasse 59 
Frankfurt/Main 
49-69-6050040 
fax: 49-69-627647 

Circle 1258 on Inquiry Cord. 

Pinnacle Micro: 
Technology Import 
Marketing GmbH 
Schossbergstrasse 16 
6200 Wiesbaden 
49-611-27090 
fax: 49-611-261603 

Circle 1261 on Inquiry Cord- 

Summus Computer 
Systems Corp.: 

Carlos Computer Systems 
Lerchenstrasse 8 
D-8000 Munich 50 
49-8-935-15073 
fax: 49-8-935-641278 
Circle 1268 on Inquiry Card. 


GREECE 


Exabyte Corp.: 

Offitech S.A, 
Saraniaporou, Fokeas & 
Eginis 

185 47 Piraeus 
30-1-481-9815 
fax: 30-1-482-6330 

Circle 1070 on Inquiry Cord. 


HONG KONG 


Alphatronix, Inc.: 
Kolinker Data Systems 
703, Seventh Floor, Fook 
Yip Building 

553-57 Kwaifung Crescent 
Kwai Chung 
New Territories 
852-756-9323 
fax; 852-796-0178 

Circle 1061 on Inquiry Card. 

Laser Magnetic Storage 
International: 

Philips Hong Kong Ltd. 
28th Floor, Hopewell 
Centre 

17 Kennedy Rd. 
852-821-5888 
fax: 852-865-4919 

Circle 1256 on Inquiry Card. 
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Make You Outstanding 



Low Radiation 
& 

ANTI-STATIC 
Models are available 



B Compitex’91 


June MO m t99t 

WPH rR^DE CENTO? 

Booth No: 

A626 628 630 632 
A725 727 729 731 

(re) ® i®f HI 



CM-33 3 
14" VGA 
COLOR 
MONITOR 


CM-33B 

14" SUPER VGA COLOR 

MONITOR 

CM-336 

14' 1024x768 

NON-INTERLACED 

COLOR MONITOR 



CM-734 

17' 1024x760 
NON-INTERLACED 
COLOR monitor 

CM-7 36 

17" 1280x1024 
NON-INTERLACED 
COLOR MONITOR 


AOC INTERNATIONAL • 250 r Lien Chen Road r Chung Ho City, Taipei Helen, Taiwan, R.O.C. * TeJ: 886-2-223-6742,88^2-222-9941 • Fax: 886-2-222-6955,686-2-222-1818 * Tlx: 31105 AOCTPE 
AOC INTERNATIONAL (USA) LTD. * 10991 N.W. Airworld Drive, Kansas City, MO 64153, U.S.A. * Tel: 816-891-8066 - Fax: 816^891-7882 - Tlx: 20950B AOCtUR 
« 770 Charcot Avenue, San Jose, CA 95131, U S A, * Tel: 408-954-0325 • Fax: 408-954-1041 
AOC INTERNATIONAL (GERMANY) - Richardstr 110,1000 Berlin 44 Germany TEL: 030-6869097 -6 FAX: 030-6869069 
AOC INTERNATIONAL (ILK.) * Enterprise House, 36 Hary St. Henley on Thames Oxen RG9 2AU UK TEL: 491410961 FAX: 491 572497 


































Cird. 446 on Inquiry Card. 


Introducing 

DATABOSS 

The Applications Generator 

• Generates Bug Free C or PASCAL Code for 
Industry Standard Compilers. 

• Relational Data Files, On-Line Help, 
Window Layout, Network Versions, 
Reports, Security, Demonstration Versions, 
Field Validation, Prototypes, Mouse 
Controls and more*... All In Your Systems. 

• Complete Database Systems without the 
need to modify the generated code at all. 

• Paint & Build Report Filters 

• Customise applications using your own 
routines. 

• Absolutely No Licence Fees. 

£345+vat 


SALESBOSS 

• Package Generated with DATABOSS 

• Sales Prospect Tracking And Retrieving System 

• Call Frequency, Budgets, Client Profile etc. 

• Easy To Use, Extensive Reports. 

£85+vat 


Available From Your Software Supplier or From: 

Key era ft Europe, Aehgrove House, Ashgrove Industrial Estate, 
Kill Avenue, Dun Laos re, Co. Dublin, Ireland. 

Ph: 001-804830 Fmt: 00I-8O50H2 



■ Here in the BIX community, you can download your choice 
of 2.168 programs developed for IBM PCs and their compatibles. 
You can attend dozens of informative and provocative con¬ 
ferences. too- All this and more is yours in the IBM Exchange, 
with your subscription to BIX. Call our special Customer Service 
number for more information: 603-924-7681 

BIX 


INTERNATIONAL RESOURCE GUIDE 

f 


Micro Design 
International, Inc.: 

Manfung Computer 
Systems 

Chow Sang Sang Building 
229, Nathan Rd, 

Kowloon 
852-736-2666 
fax: 852-730-4569 

Circle 1258 on Inquiry Card. 

Storage Dimensions: 
Macro Business Appliance 
Seventh Floor, Summit 
Industrial Blvd. 

9 Sun Yip St,, Chaiwan 

852-889-1088 

fax: 852-896-67307 

Cird# 1266 on Inquiry Card. 


INDIA 


Alphatronix, Inc.: 

Arete Digital Information 
System 

175, Sixth Cross 
Gandhinagar 
Bangalore 9 
91-812-265407 
fax:91-812-261468 
Circle 1061 on Inquiry Card. 

Literal Corp.: 

Crescent Computers Pvt. 
Ltd. 

B-74, Okla Industrial Area 
Phase-II 

New Delhi 110 020 

91-11-684-4991 

fax:91-11-646-8560 

Circle 1074 on Inquiry Card. 


ISRAEL 


Exabyte Corp.: 

M.B.I. Computers 
Peripherals Equipment Ltd. 
48 Sokolov St., Suite 7 
Ramat Hasharon 47235 
972-3-5409676 
fax: 972-3-5400795 
Circle 1070 an Inquiry Card. 

Laser Magnetic Storage 
International: 

B Technology Ltd. 

Malon Hasharon 
Herzlia on the Sea 46748 
972-52-575777 
fax: 972-52-576741 
Circle 1256 on Inquiry Card. 


Literal Corp.: 

OpticBit 
60 Hamasger St. 

Tel Aviv 67214 
972-3-562-0964 
fax: 972-3-562-0007 
Circle 1074 on Inquiry Card. 

Micro Design 
International, Inc.: 

Ankor Computers 
Atidim Advanced 
Technology Park 
Neve-Sharet 
Tel Aviv 
972-3-544-7356 
fax: 972-3-544-7359 

Circle 1258 on Inquiry Cord. 

Pinnacle Micro: 

Militram Futuristic 
Technology Ltd. 

87 Harav Kook St. 

P.O. Box 14223 

Herzelia 

Tel Aviv 61130 

972-52-545685 

fax: 972-52-574383 

Circle 1261 on Inquiry Card. 

Storage Dimensions: 

MBI Computers 
Peripherals Equipment Ltd. 
(Inlander international) 

48 Sokolov St., Suite 7 
Ramat Hasharon 
972-3-5409676 
fax: 972-3-540-0795 

Circle 1266 on Inquiry Cord, 


ITALY 


Exabyte Corp.: 
NAOSS.r.L. 

Viale Tassoni 40 
41100 Modena 
39-59-214454 
fax: 39-59-218085 

Circle 1070 an Inquiry Card, 

Hitachi America Ltd.: 
Aesse S.p.A. 

Via le Umbria 34/36 
1-20135 Milan 
39-2-546-4741 
fax: 39-2-545-0701 
Circle 1073 on Inquiry Card. 
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THE C LANGUAGE 


MODULA -2 COMPILERS 


Microsoft C V6 Is a complete rewrite with improved optimisation and a new Programmer's Workbench 


C COMPILERS 

JSortech C++ OS/2 Dev OS/2 £360 
Lattice C vS 0S/2*M5-DQS £175 
Microsoft C v6 QS/24PC-DOS £269 
Topspeed C for OS/2 OS/2 £335 
Hatcom C vS Prof O5/2SD0S £285 
Avocet AVCQM 86C PC -DOS £210 
Aztec 086 Professional MS-DOS £120 
Aztec C86 Developer MS-DOS £175 
Aztec C86 Commercial MS-DOS £250 
Borland C++ Windows/PC-DOS £250 


C CROSS COMPILERS 

We supply 2500AD, Avocet, Aztec, Lattice, IAR 
and Hi-Tech Cross Compilers hosted on 
MS-DOS and targeted on 230, 8502,6801, 
68HC11. 6301,6809. 7811, 8051, 8096, 
68000 & 68020, 

Please call for Informal Ion or advice. 

C intshpreters 

Instant C/16M supports large programs on 
286/366 machines. 


Cl C86 Plus Vl,3 

MS-DOS 

£290 

C-terp V3.0X 

PC-DOS 

£165 

ECO-C88 V4.0 

MS-DOS 

£ 70 

Instant C/16M 

PC-DOS 

£700 

HIGH C vi.61 

MS-DOS 

£340 

Interactive C 

PC-DOS 

£195 

HIGH C 386 v2.3 

P L3 8 6 & MS-DOS 

£570 

introducing C 

PC-DOS 

£ 85 

Hi-Tech C 

MS-DOS 

£135 

Living C Plus 

PC-DOS 

£135 

Let's C v4 

MS-DOS 

£ 60 

RUN/C Professional 

MS-DOS 

£110 


Microsoft QuickC v2*5 PC-DOS 
M'soft QuickC/QuickAsm PC-DOS 
MIX C MS-DOS 

MIX Power C & lib a*ca PC-DOS 
Turbo C++ PC-DOS 

Topspeed C Standard PC-DOS 

Topspeed C Extended PC-DOS 

Wat com C vB std MS-DOS 

Watcom C/386 std PL3B6SMS-DGS 
Watcom C/386 Prof PL3 8 6 & MS-DOS 
Eorteeh C++ v2.1 PC-DOS 

Zortech C++ 386 Dev PL386&DOS 
Aztec C86 Developer CP/M-06 

Hi-Tech C CF/M-86 

Lattice C CDQS 


Avocet C 
Aztec C Personal 
Aztec Commercial 
Mi-Tech C 
Mix 0 

Aztec C65 VI,05 
Aztec C6&K MPtt C 
Aztec C6BK C 
Aztec C68K/AM 
Aztec C68K/AM 
Aztec C6SK/ST 
Aztec C68K/ST 
Hi-Tech C 
Mark Williams 
Laser C 
Prospero C 


CF/M-00 
1.06D CP/M-80 
1.06D CP/M-80 

£80 + CP/M-00 

aeo + cp/m-so 

Apple DOS 
MACINTOSH 
MACINTOSH 
AMIGA 
AMIGA 
ATARI 
atari 
ATARI 
ATARI 
ATARI 
ATARI 


Developer 
Prof* snl 
Developer 
Prof'snl 


£ 60 
£105 
£ 20 
£ 20 
£120 
£135 
£270 
£230 
£515 
£630 
£120 
£540 
£245 
£150 
£330 
£210 
£120 
£200 
£ 98 
£ 35 
£200 
£110 
£ 75 
£175 
£120 
£175 
£120 
£ 90 
£110 
£135 
£ 80 


PROGRAMMING TOOLS 


C++ COMPILERS 

Guidelines C++ PC-DOS £370 
Turbo C++ PC-DOS £120 
Borland C++ PC-DOS £250 
fcortech C++ PC-DOS £120 
Zortech C++ DOS Dev PC-DOS £270 
Zortech C++ OS/2 Dev Ed OS/2 £360 
Eorteeh C++ 386 Dev Ed PC-DOS £540 

LIBRARIES £ SUNDRIES 

C++/Views (ZC++) PC-DOS £270 
Greenleaf Comms (T&ZC++)PC-DOS £105 
Object Vision PC-DOS £325 
Sine interface Lib (C++)PC-DOS £150 
Eorteeh C++ Database PC-DOS £180 


Logitech Modula-2 

OS/2 

£400 

Topspeed Mod-2 v2 OS/2 

OS/2 

£115 

Stony Brook Prof Mod2 OS/2&DOS 

£280 

FTL Modula-2 (sml,mem) 

MS-DOS 

£ 45 

FTL Modula-2 (Ige.mem) 

MS-DOS 

£ 55 

FTL Modula-2 Developer 

MS-DOS 

£ 85 

Logitech Mod-2/86 DevsysPC-DOS 

£225 

Power System h Mod-2 

PC-DOS 

£120 

Stony Brook QuickMod 

PC-DOS 

£ 95 

Taylor Modula-2 Dev Sys 

PC-DOS 

£505 

Topspeed Modula-2 Std. 

PC-DOS 

£140 

Topspeed Mod-2 extended 

PC-DOS 

£270 

FTL Modula-2 380/CP/M-SQ 

£ 45 

Modula-2 Syatem Z8Q/CP/M-80 

£100 

Modula-2 (Mod S/W) ATARI 520ST 

£ 75 

Library source Is available with some compilers. 
Please enquire about other libraries and utilities 

available, 




C LIBRARIES & TOOLS 


Ada Compilers 

Algol Compilers 

Assemblers S Libs 

AWK 

Basic Compilers 

Basic Interpreters 

Basic Utilities 

Basic Libraries 

BCPL Compilers 

C Compilers 

C Interpreters 

C Libraries 

C Utilities 

Cobol Compilers 

Comms. Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Disassemblers 

Editors 

Engineers Libs. 

Expert Systems 

Fonh 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

Icon 

Linkers Locators 

Lisp 

Modular 

Nial Interpreters 

OPS 5 

Pascal Compilers 

Pascal Libraries 

Prolog 

Rexx 

Rise 

Screen Libraries 

Smalltalk 

Snobol 

We stock many items for which there is no 

space in these advertisements. 


COMMS LIBRARIES 

C Asynch Manager V3s'ce PC-DOS 
Essential Comms(L,MS,T) PC-DOS 
Greenleaf comma(source) PC-DOS 
Multi-Comm (L,MS) PC-DOS 
Silvercomm C Asynch PC-DOS 

DATABASE/piLEHANDLING 

Btrieve for OS/2 OS/2 
Btrieve for Windows MS-DOS 
Btrieve vS.l MS-DOS 
XQL OS/2,PC-DOS 
Xtrieve plus OS/2,PC-DOS 
C/Databaae T'lcheat see PC-DOS 


(.source any C) 
(source any C) 
MS-DOS 
(source arty C) 
PC-DOS 
(S* ce) PC-DOS 
PC-DOS 


£120 

£165 

£175 

£190 

£145 


£330 
£330 
£330 
£440 
£330 
£ 39 
£135 
£175 
£215 
£265 
£315 
£120 
£270 
£645 
£565 
£140 
£450 
£185 
£365 
£ 60 


CBTREE 

C-Index/Flus 
C—ISAM (L,MS) 

C-tree 
C-tree Plus 
Essential Btree 
CQL s'ce 
Faircom Toolbox Prof v2 PC-DOS 
Pro-C 4: Workbench v2 PC-DOS 
R-tree m$-doS 

db-VISTA DBMS Object PC-DOS 
Lattice dBCIH {h r MS) MS-DOS 
Lattice decill+ 0S/2tMS-D0S 
SftFcua Btreeilaam (ace any CJ 

GRAPHICS 

Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 (CI,L # DS,M$) PC-DOS 
graphics MENU/META v3 PC-DOS 
GSS Kernel system OS2,PC-DOS 
GSS Graph Dev T r kit OS2, PC-DOS 
HALO v 3 (MSC5,LAT,TC) PC-DOS 
HALO Professional (C) PC-DOS 
KGraph (MSC) FC-POS 

Ingraf (MSC) PC-DOS 

Me t aWINDOW v3.1b PC-DOS 

MetaWlNDOW/Plus PC-DOS 

TurboWINDOW/C (Turbo) PC-DOS 
QuickWINDOW/C (QC) PC-DOS 

SCREEN t WINDOWS 

C-Scape +Look4Feel OS/2&PC-DGS 
Vitamin C for OS/2 QS/2&DQS 
C View Manager (s'ce} PC-DOS 
Curse3/PC w, s'ce PC-DOS 

Entelekon Windows(s'ce) PC-DOS 
Greenleaf Datawindow PC-DOS 
Greenleaf Makeform PC-DOS 

Lattice Curses PC-DOS 

Multi-windows (MSjL) PC-DOS 
Panel Plus II (source) PC-DOS 
Power Screen (MStTC) PC-DOS 
Vermont Views (MSC f TC) PC-DOS 
Vitamin C (source) PC-DOS 

DISK COPYING SERVICED 


We can copy (lies to and from 600 disk 
formats Including CP/M, CP/M-86, MS* DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC HT- 11, 

IBM BEF, ATARI ST t AMSTRAD, MACINTOSH, 
Our charge is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally des¬ 
patched within 24hrs of receipt. 

For more Information call us. 


GENERAL FUNCTIONS 

C/Utilities T *chest see PC-DOS 
C-Worthy vl.2 + forms MS-DOS 
C Tools Plus/6.Q (MS) PC-DOS 
CodeRunner PC-DOS 

Entelekon Funct (source) PC-DOS 
Essential C Utils vS PC-DOS 
G'leaf Fin'dial Mathlib PC-DOS 
G'leaf Super Functions PC-DOS 
Greenlea f Functions s*cePC-DOS 
Lattice C Comp Kit+s'ce PC-DOS 
PDK£1 PC-DOS 

Power Search PC-DOS 

Resident-C (MS f L)(s'ee) PC-DOS 
Silverware C EMM Lib PC-DOS 
The Heap Expander(MS4TC)PC-DOS 
Turbo C Tools v2 PC-DOS 

wks Library PC-DOS 

MATHEMATICAL LIBRARIES 

C Lang Sei Lib v2 ANY C 

MS-DOS 
MS-DOS 


Mathpak 87 (L,MS> 
Science & Eng Tools 


£ 39 
£340 
£ 95 
£ 95 
£105 
£14 5 
£210 
£160 
£125 
£160 
£ 75 
£ 95 
£145 
£115 
£ 65 
£ 05 
£160 


£160 
£ 80 
£ 59 


£ SUNDRIES 

OS/2,MS-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
MS-DOS 


TOOLS 

PC-Lint 
C-D ocume nto r 
C-Scan 

CIear+ for C 
Databoas (C) 

Lattice Comp Companion 

REAL TIKE t MULTI-TASKING TOOLS 
Concurrent C (PC/MPX)aceMS-DOS £ 60 
Multi-C (L,MS,CI,TC) PC-DOS 
Op. Sy3 . T*box (MS) 3 r ce PC-DOS 
Timeslicer v6 (MS6) PC-DOS 

Over-C (L,MS) PC-DOS 

DEBUGGING TOOLS 


£ 85 
£195 
£195 
£140 
£320 
£ 65 


£190 
£ 69 
£200 
£225 


Multiscope for OS/2 

OS/2 

£275 

Multiscope for DOS 

PC-DOS 

£115 

Periscope I/512K 

PC-DOS 

£580 

Periscope II 

PC-DOS 

£125 

Periscope II-X 

PC-DOS 

£ 95 

Quaid Analyser 

PC-DOS 

£130 

Soft-ice 

386SPC-DOS 

£295 

Soft-Ice + Magic CV 

3866PC-DOS 

£400 

Turbo Debugger v2 

PC-DOS 

£105 

Zortech C++ Video Course VH5 

£270 


CROSS A SSEM B LERS! 

We supply cross-assemblers by Avocet, 
2500AD .Crash Barrier {METAI) f lAR Systems 
and Pecan hosted on MS-DOS, CP/M-86 and 
CP/M-80 with over 3D largei processors. In total 
over 200 products with no space to list them 
here. We hold some stock but you should allow 
10*14 days for delivery . 

Please call lor Information or advice. 


PRICES & DELIVERY f 

Prices do not Include VAT or other local tones 
but do Include delivery In UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us tor a complete pricelist. 

Order by phone with your credit card. 


GREY MATTER GREY MATTER GREY MATTER 

1 2 Prtgg Meadow. Ashburton, Devon TQ13 7DF | S 2 Prigg Meadow. Ashburton. Devon TQ13 7DF £ 2Prigg Meadow. Ashburton. Devon TQ13 7DF 

_ TEL. fQ3B4) 53499 _I I_ TEL (0384) 53499 _I | TEL. (0364) 53499 _I 















































Circle 453 on Inquiry Cord (RESELLERS: 454). 


FONTS 

ON-THE-FLY 


NewFase for WordPerfect 



The instant font generator for WP 5.0/5.1. 
Create high-quality fonts as you need them. 
Use 90% less storage than with Bitstream, 
Get camera-ready output on most lasers and 
dot-matrix printers. Comes with not 1 but 10 
scalable fonts. Special symbols, foreign 
characters, and more. Optional Greek, Cyril¬ 
lic, API fonts. From $149. 

Circle 453 on Inquiry Cord, 

Vector™ TeX 


VECTOR 

t e x 


The most complete scientific typesetting 
system available today. Scalable fonts, font 
effects, TeX standard and powerful new 
features. Saves more than 80% of storage 
as compared to other TeX's. Supports all 
major printers. Leaves other TeX s in the 
dust. Only $299. 

Circle 454 on Enquiry Cord, 

Call today for the latest catalog. 

( 718 ) 575-1816 


MicroPreSS, Inc. 6830 Harrow Street. Forest Hills, NY 11375 


Think BIG! 



Forget 640K. Forget EMS, Forget the 16-bit 
squeeze. With LPA 386-PROLOG, you get a 
genuine 32-bit programming environment, 
which runs directly under MS-DOS and yet 
is capable of addressing up to 4G (4096M) 
of memory. All you need is a 386 or 486, 
and the talent to Think BIG! 

Logic Programming Associates Ltd 
Studio 4, Royal Victoria Patriotic Building 
Trinity Road, London, SW18 3SX, England 
Tel: +44 81 871 2016 - Fax: +44 81 874 0449 



INTERNATIONAL RESOURCE GUIDE 


Literal Corp.: 

Contradata Milano S.r.L. 
Via Solferino 12 
1-20052 Monza (MI) 
39-39-230-1492 
fax: 39-39-230-1489 
Circle 1074 on Inquiry Card. 

Micro Design 
International, Inc.: 

Gigatek 

Via Vittorio Emanuele II46 
Corsico (Milan) 
39-2-449-0275 
fax: 39-2-449-0875 

Circle 1258 on Inquiry Card. 

Pinnacle Micro: 

Deltas S,r,L, 

Corso Sempione 75 
20149 Milan 
39-2-349-2941 
fax: 39-2-349-3314 

Circle 1261 on Inquiry Cord. 


JAPAN 


Epoch Systems; 

Marubeni Electronics 
1.6-16 Toranomon 1-Chome 
Minat-ku 
Tokyo 

8!-33-350-74415 
fax: 81-33-350-74689 

Circle 1069 on Inquiry Card. 

Exabyte Carp,; 

Nippon Systemhouse Co . 
Ltd. 

3-1-16 Kitashin-juku 

Shinjuku-ku 

Tokyo 160 

81-33-3366-3102 

fax: 81-33-3366-3103 

Circle 1070 on Inquiry Card. 

Laser Magnetic Storage 
International: 

Philips Japan Ltd. 

Philips Building 
13-37 Kohnan 2-Chome 
Minato-ku 
Tokyo 108 
81-33-374-05165 
fax: 81-33-374-00585 

Circle 1256 on inquiry Card. 


Pinnacle Micro: 

ASR International, Inc. 

1-19-9 Toranomon 

Minato-ku 

Tokyo 105 

81-33-502-5550 

fax: 81-33-502-5589 

Circle 1261 on Inquiry Card. 

Storage Dimensions: 
Phoenix International 
Shunjuku Hokusei Building 
5-18-14 Shinjuku 
Shinjuku-ku 
Tokyo 160 
81-33-208-9500 
fax: 81-33-323-20164 
Circle 1266 on Inquiry Card. 


KOREA 


Alphatronix, Inc.: 

KCC Computer 
Services, Inc. 

8-61 Galwol Dong 

Yongsan-Ku 

Seoul 

82-2-77158 
fax: 82-2-7577185 

Circle 1061 on Inquiry Card. 

Bell & Howell Co.: 

Young Hwa Corp. 

#401 Woonam Building 
105 Bukchang-Dong 
Chung-Ku 
Seoul 

82-2-777-2611 
fax: 82-2-752-1247 

Circle 1063 on Inquiry Cord. 

Epoch Systems: 

Kyunghan Systems, Inc. 

34 Yeouido-Dong 

Youngdeungpo 

Seoul 

82-2-784-7731 
fax: 82-2-784“9954 

Circle 1069 on Inquiry Card. 

Laser Magnetic Storage 
International: 

Philips Industries Ltd. 
Philips House 
260-199 Itaewon-Dong 
YoungSan-Ku 
Seoul 

82-2-794-7624 
fax: 82-2-798-8022 

Circle 1256 on Inquiry Card. 
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2,168 

IBM PROGRAMS 
FREE 


■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of die crop, All of them are tested 
in advance by BIX moderators so you know you're getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX RLE NAME 

BIX CONFERENCE 

DESCRIPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc 

tbm.udls 

Public-domain text editor, with source code. 

secrets!, arc 

ibm.dos 

Condensed and edited messages from the ibm dos'secrets topic. Tricks and undocumented 

internals of MS/DOS. 

tetris2.zip 

microsoft 

KLOTZ. a Tetris' clone for Microsoft Windows 3. 

2zip25.zip 

ibm utils 

Converts a variety of archive formats (including ARC. PAK, ZOO. LZH) to PKWare's 

ZIP format. 

w3icons zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework.zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor, arc 

ibm.os! 

Continuous display of CPU load for OS/2 Presentation Manager, 

abort.exe 

ibm .utils 

TSR that aborts any program when you press Alt-C. 

dis386.ztp 

ibm. utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC. 1 DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There’s 
even a ' Repairshop 1 ' conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that's essential to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 603-924-7681. 

BIX 









Circle 442 on Inquiry Card 


International VAR’s — Maximize Your Profits 

IN EX Technology International 

Suppliers of Quality Networking and Communication Products 

— Over 10,000 Products Available — 

1 1 FROM COMPANIES SUCH AS: ■■ 


Novell 

Storage Dimensions 

NEC 

ALR 

Western Digital 

3Com 

Tiara 

Racal-lnterlan 

Retix 

Hayes 

Thomas Conrad 

Saber 

Accton 

LAN Systems 

Everex 

Xircom 

Synoptics 

Telebit 

Procomp 

Mountain 

Maynard 

Mux Lab 

Quantum 

Emerald 

D-Link 

Olicom 

Farallon 


INEX carries a full line of connectivity products for both 


IBM/PC and Macintosh systems. Call or fax today for a 
reliable quotation from our knowledgeable sales staff! 



INEX Guarantees: 


• LOWEST PRICES 

• FASTEST DELIVERY 

• FULL SUPPORT 

• NO LICENSING PROBLEMS 



VISA/MAS TERCARD/AMEX ACCEPTED 

Derwood Business Center 
15954 Derwood Rd. 

TEL: (301) 330-9664 Rockville, MD 20855 FAX: (301) 762-0562 


SOFTWARE 
SECURITY 
MODULE 


An easy to use 
hardware/software 
combination for securing 
data/programs. 



Our security modules 
can be used simply as 
'Dongles' through to 
advanced encryption - 
decryption systems. 




* For IBM PC family (and compatibles) 

* Variants for other systems 

* Advanced construction - rugged and compact 

* Proven throughout the world 

* Transparent operation-user friendly 

* Driver software supplied for variety of applications 


CTL 


Control Telemetry of London 
11 Canfield Place, London NW6 3BT 
Tel: 01-328 1155 Fax: +441 328 9149 


INTERNATIONAL RESOURCE GUIDE 


Micro Design 
International, Inc.: 

C&D International 
Baek Lim Building 
216-5 Nonhyun-Dong 
Gangnam-Ku 
Seoul 

82-2-546-3108 
fax: 82-2-514-9007 

Circle 1258 on Inquiry Card. 

Pinnacle Micro: 

Korea First Computer Co. 
#159-10, Yeomri-Dong 
Mapo-ku 
Seoul 

82-2-716-06999 
fax: 82-2-713-3343 

Circle 1261 on Inquiry Card. 

Storage Dimensions: 

Tri Tech 

603 Taeyang Building 
44-2 Yoeuido-Dong 
Youngdeung Po-Ku 
Seoul 

82-2-786-0417 
fax: 82-2-786-0419 

Circle 1266 on Inquiry Card. 


MEXICO 


Micro Design 
International, Inc.: 

Grupo Misermi 
Melcher Ocampo 403 
52-5-207-0502 
fax: 52-5-255-4356 

Circle 1258 on Inquiry Card. 

Pinnacle Micro: 

Lambda Cibemetica S.A. 
deC.V. 

Bosque de Cidros 46-402 
Lomas de Bezares 
Bosques de las Lomas 
Mexico City cp 11910 
52-5-259-4979 
fax: 52-5-522-7188 

Circle 1261 on Inquiry Card. 


Exabyte Corp.: 

Borsu International BV 
Bloemendalerweg 43 
1382 KB Weesp 
31-294-061115 
fax: 31-294-014253 
Circle 1070 on Inquiry Card. 

Literal Corp.: 

P & T Electronics 
International BV 
Rietbaan 2 

2908 LP Capelle a/d Ussel 

31-104-501444 

fax: 31-104-507092 

Circle 1074 on Inquiry Card. 

Micro Design 
International, Inc.: 

RME 

Markerkant 12 
1300 BA Almerc 
31-324-034636 
fax: 31-324-042684 

Circle 1258 on Inquiry Card. 

Pinnacle Micro: 

Stebis BV 
Postbus 23 

4024 ZG Eck en Wiel 
31-3-449-3144 
fax: 31-3-449-1854 

Circle 1261 on Inquiry Card. 

Storage Dimensions: 

Akam Data BV 
Bleiswijkseweg 43 
2712 PB Zoetermeer 
31-79-443200 
fax: 31-79-421974 

Circle 1266 on Inquiry Card. 

Summus Computer 
Systems Corp.: 

Rotating Memory Expertise 

Markerkant 12 

P.O. Box 1035 

1300 BA Almere 

33-1-324-034636 

fax: 33-1-324-042684 

Circle 1268 on Inquiry Card. 


THE NETHERLANDSBNEW ZEALAND 


Alphatronix, Inc.: 

Has Computer System BV 
Kabelweg 55 
1005 Amsterdam 
31-205-866600 
fax: 31-208-65099 

Circle 1061 on Inquiry Card. 


Bell & Howell Co.: 
Hermes Precisa Ltd. 

P.O. Box 44-134 

Lower Hutt, Victoria 

64-4-691444 

fax: 64-4-693695 

Circle 1063 on Inquiry Card. 
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disk 



King of 
Keyboards 
Conquers 
DTP-land 


•BTC 150, CUTIE, Logitech compatible, hand held 
scanner has a 400 DPI, 105mm width and can be 
combined with Drawing and OCR software. 

• BTC 6200, CUTIE, Logitech compatible. Image 
Scanner provides 300 DPI resolution with A4 size 
for a very reasonable price. 

• BTC 9001, the CUTIE Mouse is a three button 
mouse with 230 DPI resolution and an ergonomic 
shape. 



BEHAVIOR TECH COMPUTER CORP. 

HEADQUARTERS; 12f, 18, Sec. 1, Chang An E. Rd„ Taipei. Taiwan, R.O.C. 

TEL: (02)533-6266 FAX: (02)523-3114 TELEX: 139170EHAVIOR 
Contact Person; Miss. Ruth Liang 

EUROPE OFFICE: Glashaven 22,3011 XJ, Rotterdam, the Netherlands 
TEL (10)404-9400 FAX: (10)433-2535 
Contact Person: Mr. Shan Phillips 

U, S. A. OFFICE: 4180 Business Center Dr Fremont, CA 94538 
Tel: (415)657-3956 Fax: (415)657-3965 
Contact Person: Mr. Jfmy Wang 


Circle 412 on Inquiry Card, 
















INTERNATIONAL RESOURCE GUIDE 



Advertise your Computer 
Products in BYTE's International 
Advertising Section 

BYTE Magazine is unique in its 
ability to serve the needs of the 
Pan European microcomputer 
marketplace. 

For more information on 
advertising in BYTE, contact 
BYTE's London office. 

In the U.K., call Roz Weyman at 
081 545 6269. 

McGraw-Hill Publications 
Wimbledon Bridge House 
One Hartfield Kd. 

Wimbledon, London SW19 3RU 
England 



Circle 414 on Inquiry Card. 


Laser Magnetic Storage 
International: 

Computer Peripherals Ltd. 
Fifth Floor, James Cook 
Arcade 

296 Lambton Quay 
Wellington 
64-4-734291 
fax: 64-4-722690 

Circle 1256 on Inquiry Card. 

Literal Corp.: 

Micro Controls & Systems 
Ltd. 

P.O. Box 44070 
Lower Hutt 
64-4-698407 
fax: 64-4-694016 

Circle 1074 on Inquiry Card. 

Summus Computer 
Systems Corp.: 

Backup Computing 
Services Ltd. 

IBM Centre, Sixth Floor 
155-161 The Terrace 
P.O. Box 10-461 
Wellington 
64-4-711077 
fax: 64-4-712708 

Circle 1268 on Inquiry Card. 


NORWAY 


Exabyte Corp.: 

NewTech A/S 

P.O. Box 111-Bryn 

Nils Hansens VEI20 

Oslo 6 

47-2-648330 

fax: 47-2-630036 

Circle 1070 on Inquiry Card. 

Pinnacle Micro: 

Dokument Design A/S 

Solfallsveien 37 

1430 As 

47-9-942488 

fax: 47-9-942710 

Circle 1261 on Inquiry Card. 

Summus Computer 
Systems Corp.: 

ICT Databolin 
Solbrauelien 45 
P.O. Box 188 
1370 Asker 
47-2-795880 
fax: 47-2-783601 

Circle 1268 on Inquiry Card. 


SINGAPORE 


Laser Magnetic Storage 
International: 

Philips Singapore Pte. Ltd. 

Lorong 1 

Toa Pay oh 

65-350-2656 

fax: 65-253-7780 

Circle 1256 on Inquiry Card. 

Micro Design 
International, Inc.: 

Primefield 

Haw Par Glass Tower 
180 Clemenceau Ave. 
65-338-8522 
fax: 65-339-8697 

Circle 1258 on Inquiry Card. 

Storage Dimensions: 
Dynamic Systems Pvt. Ltd. 
20 Jalan Afifi 
004-01 Cisco Centre 
65-742-1986 
fax: 65-747-6828 

Circle 1266 on Inquiry Card. 


SPAIN 


Exabyte Corp.: 

PerData 

Muntaner, 536.7 
08022 Barcelona 
34-3-418-8596 
fax:34-3-212-0161 

Circle 1070 on Inquiry Card. 

Hitachi America Ltd.: 
HSCI S.A. 

Fundadores 25 
E-28028 Madrid 
34-1-255-7900 
fax: 34-1-256-3632 
Circle 1073 on Inquiry Card. 

Literal Corp.: 

Infocom S.A. 

Arrieta 5 

28013 Madrid 

34-1-559-0619 

fax: 34-1-559-1513 

Circle 1074 on Inquiry Card. 

Micro Design 
International, Inc.: 

Proco S.A. 

Clara del Rey 33 
Madrid 

34-1-416-5700 
fax: 34-1-413-6813 

Circle 1258 on Inquiry Card. 
























“We’re looking 
for retired 
managers who 
want to get 
back into 
action.” 


Harold W. McGraw, Jr.. 
Chairman Emeritus, 
McGraw-Hill, Inc. 


I’m a volunteer supporter of the International 
Executive Service Corps, a not-for-profit or¬ 
ganization with a vital mission: 

We send retired U.S. managers overseas 
to help businesses in developing countries, 
which often respond by increasing their 
imports of U.S. goods. In fact, developing 
countries consume about 40 percent of 
U.S. exports. 

As an IESC volunteer, you would not 
get a salary. But you would get ex¬ 
penses for you and your spouse, plus 
a world of personal satisfaction. 


IESC leads the field in this kind of work. We’ve 
done over 9,000 projects in 81 countries. We 
could have a project that’s just right for you. 

For more information, send this coupon to: 
Harold W. McGraw, Jr., Chairman, McGraw- 
Hill, Inc., PO. Box 10005, Stamford, CT 
06904-2005. 

| Dear Mr. McGraw: Tell me more about becoming an IESC | 
volunteer. I am a recently retired manager or technician-or am 
about to retire-from a US. company. I'm free to accept an 
overseas assignment. I understand that volunteers receive ex¬ 
penses for themselves and their spouses, but no salary. 



City- 


state 


.Zip. 


| In what publication did you see this ad?_ M3 j 


International Executive Service Corps 

It's not just doing good. It’s doing good business. 












486/25MHz 

«■*« All-In-One 

Integrated IDE HD Interface & Floppy Controller 
Two Serial, 1 Parallel Integrated On-Board 
64K Secondary Cache Memory Expands to 256K 
On-Board Memory Expands to Pull 32Mb 


HOMES MART COMPUTING 

800 - 627-6998 

14760 Memorial Dr. Houjton. TX 77079 



* QA-150 W/SYTOS ^ 

QA-12001.2 GB DAT W/SYTOS + 
LAPTOP BACKUP PARALLEL 
PORT W/SYTOS + 

$ 970.00 
$1995.00 

380 MB Mf ***° r 

760 MB 

OPTICAL DRIVES 

$1245.00 

$1895.00 

kaOk 

40 MB IDE 

$ 240.00 

MYLEX 


MOTHER BOARDS 


3Com 


3Z DEALERS WANTED 

— 




Circle 402 on Inquiry Card. 


INDUSTRIAL 

COMPUTERS 

MONITORS 


^IBOAR 
I ii \mm 

mi 


The complete solution 

BLUE CHIP 


TECHNOLOGY 


( 0244 ) 520222 

M.i•<J. i• liutimiri.tl M-.I*. D. r-nil Clwut IIH CH5 IFF 


European dealers wanted 


Circle 413 on Inquiry Card. 


INTERNATIONAL RESOURCE GUIDE 


Storage Dimensions: 

P-Ingenierie Espana S.A. 
c/Castello, 82 60 Izda 
28006 Madrid 
34-1-564-5694 
fax: 34-1-411-7567 

Circle 1266 on Inquiry Card. 


SWEDEN 


Epoch Systems: 

Edata 

Svardvagen 3A 
S-182 33 Danderyd 
46-8-623-6600 
fax: 46-8-623-6623 

Circle 1069 on Inquiry Card. 

Exabyte Corp.: 

Saven AB 

P.O. Box 504 

Nytorpsvagin 30 

S-18325 Taby 

Stockholm 

46-879-21100 

fax: 46-879-21790 

Circle 1070 on Inquiry Card. 

Hitachi America Ltd.: 
Ericsson Components AB 
Isafjordsgatan 10-16 
S-16481 Kista-Stockholm 
46-8-757-5000 
fax: 46-8-752-9265 
Circle 1073 on Inquiry Card. 

Literal Corp.: 

Teleinstrument AB 

Maltesholmsvaegen 138 

P.O. Box 4490 

S-162 04 Vaellingby- 

Stockholm 

46-8-380370 

fax: 46-8-380503 

Circle 1074 on Inquiry Card. 

Micro Design 
International, Inc.: 

News Systems 
Aniaraplatsen 2 
Sollentuna 
46-8-968780 
fax: 46-8-356480 

Circle 1258 on Inquiry Card. 

Storage Dimensions: 
Dennis Bergstrom Trading 
Dalvagen 28 
171 22 Solna 
46-8-70-50200 
fax: 46-8-735-5630 

Circle 1266 on Inquiry Card. 


Summus Computer 
Systems Corp.: 
Associative Datadesign AB 
Grev Magnigalan 9 
114 55 Stockholm 
46-8-667-4300 
fax: 46-8-660-4665 
Circle 1268 on Inquiry Card. 


SWITZERLAND 


Micro Technology, Inc.: 

Techno-Link Computer SA 

Rue de Veyrot 10 

Meyrin 1 

CH-1217 Geneva 

41-22-782-9121 

fax: 41-22-782-9719 

Circle 1259 on Inquiry Card. 

Storage Dimensions: 
Computer Peripherie AG 
Tafernstrasse 11 
CH-5405 Baden-Dattwil 
41-56-849500 
fax: 41-56-834204 
Circle 1266 on Inquiry Card. 

Summus Computer 
Systems Corp.: 

AdComp AG 
Lerzenstrasse 27 
CH-8953 Dietikon-Zurich 
41-1-741-4111 
fax: 41-1-741-4520 
Circle 1268 on Inquiry Card. 


TAIWAN 


Alphatronix, Inc.: 

Tek Hand Corp. 

Sixth Floor-3, Suite 30, 
Sec. 3 

Chung Shan North Rd. 
Taipei 

886-2-585-1369 
fax: 886-2-585-0919 

Circle 1061 on Inquiry Card. 

Bell & Howell Co.: 

New Fairland Associates 
Ltd. 

Tenth Floor, 200 Nanking 
East Rd. 

Section 3 
Taipei 

886-2-776-3600 
fax: 886-2-751-7065 

Circle 1063 on Inquiry Card. 

































Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards ? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number: catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 


• Confirm that the price is as 
advertised . 



• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 




htrn irr 
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Europe's Greatest BBS 

• On-line listing of 20,000 BBS systems in USA. 
Updated monthly - covers all interests. 

• Call any BBS or modem in USA for USD 12 
per hour (-lOp.min!). Cheapest access to USA. 

• i-Coms own BBS covers all European coun¬ 
tries: We offer SIGs. casinos, teleconferences, 
e-mail, chat, US mail order, and much more. 

For more information and to join: 

1. Call a number below. 

2. Press "A" when connected and type "i-com" 

3. Follow the instructions on the screen. 

UK: 081-566 7260,021-632 6636. 
0223-845860, 0523-341838 
Germany: 069-6668131,0221-210196, 
089-3507682 

France: 01-46025750, 01-46025500, 78930173 
Belgium: 02-725 5060, 02-725 7060 
Holland: 070-3475032, 04902-45530 
Italy: 02-2641 2450 

Sweden: 08-294782 • Denmark: 3118 6333 





New sites continuously being added! 


i-Com, 4 Rue de Geneve. 1140 Brussels, Belgium 


Tel: +32 2215 7130 • Fax: +32 2215 8999 


Circle 441 on Inquiry Card. 


LOW-LOW-LOW 

i 

' 

B£ 

■ H.P., Canon, NEC, Panasonic, Fujitsu, 1 
m DEST, Printers/Scanners/Plotters 


Memory, Hard Drives, Tape Backup, CD 
ROMS, LAN Products. Bernoulli Drives 



IBM 


comma 

VEREX 


^Appk 

AST 


ALR 

& other 


Surah 386/486 ISA/EISA 
Compatable Computers 


INTERNATIONAL RESOURCE GUIDE 


Laser Magnetic Storage 
International: 

Philips Taiwan Ltd. 

581 Min Sheng East Rd. 
Taipei 

886-2-509-7666 
fax: 886-2-500-5899 

Circle 1256 on Inquiry Card. 

Storage Dimensions: 

DOS Information Systems 
Co. Ltd. 

Tenth Floor, 483 Min 
Sheng East Rd. 

Taipei 

886-2-505-2688 
fax: 886-2-505-9147 

Circle 1266 on Inquiry Card. 


U . K . 


Alphatronix, Inc.: 

Nextage Systems Ltd. 
Oakfield House 
Oakfield Industrial Estates 
Stanton Harcourt Rd. 
Eynsham 

Oxfordshire 0X8 11TH 

44-865-83120 

fax: 44-865-883362 


Literal Corp.: 

Computer & Aerospace 
Components Ltd. 

3 Kingston Business Centre 
Fullers Way South 
Chessington KT9 1HW 
44-81-397-5311 
fax: 44-81-391-4835 
Circle 1074 on Inquiry Card. 

Micro Design 
International, Inc.: 

Ideal Hardware 
Tolworth Tower 
Low Rise 
Surbiton 
Surrey 

44-81-390-8848 
fax: 44-81-399-4382 

Circle 1258 on Inquiry Card. 

Reflection Systems, Inc.: 

Reflection Systems Ltd. 

Saxon Way 

Melboum 

Royston 

Hertfordshire SG8 6DN 
44-763-262963 
fax: 44-763-262980 

Circle 1263 on Inquiry Card. 


AMI/MYLEX Motherborards 
Software High End Products 


5URHH inc. 


1 44912 Osgood Road, Fremont, CA 94539 

Ph: (415) 651-5101 Fax: (415) 651-5241 
1-800-543-1001 

VISA, Master Card accepted, wise 


Circle 465 on Inquiry Card. 


EXPORT ONLY 

WHOLESALE & RETAIL 


* ONE SOURCE FOR 5,000 
COMPUTER PRODUCTS 

* LOW EXPORT PRICES 

* WORLDWIDE DELIVERY 

* 220 VOLTS/50MHZ 

CALL FOR CATALOG 

COMPEX International Inc. 
PO Box 1021, Cambridge, 
MA 02236 USA 

(617) 354-5045 • FAX (617) 864-9516 


Circle 1061 on Inquiry Card. 

Cygnet Systems Inc.: 
Cygnet Systems Europe 
Unit 9, Surrey Technology 
Center 

40 Occam Rd. 

Guildford 
Surrey GU2 5YH 
44-483-33711 
fax: 44-483-573704 
Circle 1065 on Inquiry Card. 

Epoch Systems: 

Thame Microsystems Ltd. 
Thame Park Rd. 

Thame 

Oxfordshire OX9 3UQ 
44-844-261456 
fax: 44-844-261682 

Circle 1069 on Inquiry Card. 

Exabyte Corp.: 

Phase IV Systems Ltd. 
Oakfield House 
Oakfield Industrial Estate 
Stanton Harcourt Rd. 
Eynsham 

Oxfordshire OX8 1TH 
44-865-883355 
fax: 44-865-883352 

Circle 1070 on Inquiry Card. 


Summus Computer 
Systems Corp.: 

Harrier Computer Systems 
Unit l A, Falcon Business 
Park 

Ivanhoe Rd. 
Finchampstead 
Berkshire RG11 4QQ 
44-734-328282 
fax:44-734-731130 
Circle 1268 on Inquiry Card. 


Inclusion in the resource 
guide should not be taken as a 
BYTE endorsement or recom¬ 
mendation. Likewise, omission 
from the guide should not be 
taken negatively. The informa¬ 
tion here was believed to be 
accurate at the time of writing, 
but BYTE cannot be responsi¬ 
ble for omissions, errors, or 
changes that occur after 
compilation of the guide. 


Circle 420 on Inquiry Card. 












































Reach Over 130,000 Buyers! 


BYTE Gives You 
Buyers Today for 
the Europe of 
Tomorrow 


BYTE's Pan-European/International 
Section is a special advertising and 
editorial section bound into all copies 
of BYTE that are distributed outside of 
North America. The editorial focuses 
exclusively on the latest computer products 
available in Europe making this section- 
including the advertisements—extremely 
well-read among the European buyers! 

The European Computer 
Market is One of the 
Fastest Growing Computer 
Markets in the World! 

In fact, behind the U.S., it's the largest 
microcomputer market in the world! 
Not to mention that by 1992, trade 
restrictions will be removed within the 
European Community resulting in 
unprecedented activity and expansion. 
Consider that, unit shipments of PCs in 
Western Europe are expected to increase 
by 17% in 1991 over 1990 shipments! 

And, More Europeans Read 
BYTE Than any Other 
Pan-European Computer 
Magazine! 

BYTE's paid circulation outside of 
North America has doubled in the past 
five years bringing the total to an 
impressive 134,763. 

• BYTE's European paid circulation 
alone has grown to over 95,000. 

• BYTE is read and passed along to 
three additional readers, resulting in 
a total Pan-European readership 

of 525,575! 



STATE OF THE ABT 

Network 
Manageme 


Taming thu III T 

9 B«st-S*iltng LAN 
E-mail Pac 
Undoc umenta 
Smari Memory 
Inside IDE Or 
N. Wlrth 


BYTE Covers All the Bases 
in Europe, Consider 
the Options! 

• Advertisements in the 
Pan-EuropeanJIntemational Section, 
reaching a total audience of 
525,575 European buyers! 

• International Direct Response 
Postcard Section— bound into the 
Pan-European/International 
Section, these postcards give 
advanced business buyers direct 
access to retrieve information on 
your products. 

• BYTE EURO-DECK—the first 
computer postcard deck targeted 
exclusively to 50,000 European 
computer professionals. 


BYTE is Your Global Tie 
to the Expanding 
Pan-European/International 
Computer Arena! 


International 

Uwe Kretzschmar, European Advertising and 
Marketing Manager, 44 81 545 6268 
England: Roz Wcyman. 44 81 545 6269 
Germany: Uwe Kretzschmar, 44 81 545 6268 
France: Zena Coupe, 44 71 281 4116 
Italy: Amanda Blaskett, 44 71 281 4116 
The Netherlands: Ellen Fardedc, 31 34 02 49496 
Sweden: Media Marketing AB, 46 8 301280 
Japan: Masaki Mori, 81 33 581 9811 
Taiwan: Summer Chien, Acer TWP, 

886 2 713 6959 

Israel: Dan Ehrlich Communications, Ltd. 

(972) 3 449823 

Hong Kong: Steven Marcopoto, Seavex, Ltd., 

852 868 2010 

Republic of Singapore: Jocelyn Domingo, Seavex Ltd.. 
65 734 9790 

Korea: Jcong-Gwon Seo, Doobee International Ltd., 

82 2 776 2096 
Domestic 

Ellen Perham, (603) 924-2598 
Jim Bail. (603) 924-2533 

Call Your Local 
Sales Representati] 

Today! 



EVTE 


Technically Advanced 


Circle 415 on Inquiry Card. 


Product and Technology 
Standards lor the 90s 
















WHERE 


ON EARTH 

CAN YOU CALL US 


FOR AS LOW 


|p c ow you can connect with BfX. 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There's 


AS $20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you're billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you. log on. and the world of BIX is at your fingertips. 





BT Tymnet Access Information: (All amounts are U.S. dollars) 

AUSTRALIA (£29/hr): MELBOURNE (3) 4162146; SYDNEY (2) 290-3400 BELGIUM (S23/hr); BRUSSELS (2) 725-5060 DENMARK (£23/hr); 
COPENHAGEN 31-10-63-33 FRANCE (S23/hr): PARIS (1) 47719133.(1) 46027003. (1)46025750. (1)46025500; LYON (7) B930I73 ITALY 
(£23 /hr.): MILANO (2) 26-41-24-50 NETHERLANDS ($23/hr.): ALKMAAR (72) 155190; AMSTERDAM (20) 6610094; EINDHOVEN (4902) 
45530; THE HAGUE (70) 3475032. (70) 3814641; ROTTERDAM (10) 4532002 SWEDEN (%15!hr.) STOCKHOLM (8) 294782 SWITZERLAND 
(125/hr ): GENEVA (22) 782-9329; ZURICH (I) 730-9673 UNITED KINGDOM (S20/hr.) BIRMINGHAM (21) 6326636; BRISTOL (272) 255392; 
CAMBRIDGE (223) 845860; EDINBURGH (SCOTLAND) (31) 3132172; LEEDS (532) 341838; LONDON Baynard House (71) 4898571, Ealing 
(81) 5667260 GERMANY (£23Air): COLOGNE (221) 210196; FRANKFURT (69) 666-8131, (69) 666-4021; MUNICH (89) 350-7682 


lb learn more abour BfX see our other ad elsewhere in this magazine. 
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FREE PRODUCT INFORMATION 


Q Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 


Q Check all the appropriate 
answers to questions ‘"A" 
through “E” 



Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


Fill nut this coupon carefully. PLEASE PRINT. 


Name 

ntk 

f ) _ { ) 

Phone Fa*, 

Company 

Address " 

City Slate Zip 


A. Whul is yuur primary job func I inn.'principal 
area of responsibility? (Check one.) 

1 □ MIS/DP 

2 □ Prognunmcr/Systems Analyst 

3 O AElminisiraEion/Manaecmcni 

4 □ SaJes/Marfceting 

5 □ Engir>ccr,'‘Scientist 

6 □ Other 

R. Whirl is your level of manageinenl responsibility? 

t □ Scnkir-lcvcl 9 □ Professional 

g □ Middle-level 

C. Are you n reseller (VAR. VAD* Dealer. Consultant)? 

10 □ Tits II □ No 


IX What operating systems are you currently using? 
(Check nil that apply.} 

12 □ PC/MS-DOS 

13 □ DOS + Windows 

14 n OS/2 
13 □ UNIX 

16 □ MacOS 

17 □ VAX(VMS 

E* 3Fbr buw many people da you influence (he 
purchase of hardware or software? 

15 □ 1-25 21 D 100 or more 

19 □ 2G-SQ 

20 O 51-99 MAY 

415EINT 


inquiry Humbert 1-4*3 


2 

3 

4 

5 

5 

7 

6 

3 

10 

11 

g 

13 

14 

IS 

10 

17 

494 

ID 

20 

t\ 

m 

23 

24 


28 

V 

20 

29 

30 

31 

92 

33 

34 

Oil 

36 

37 

30 

39 

40 

41 

*2 

43 

++ 

45 

4* 

4 ? 

46 

4* 

50 

61 

526 

S3 

54 

55 

58 

S7 

3? 

m 

50 

*1 

M 

*3 

04 

05 

66 

67 

69 

545 

/o 

71 

72 

73 

74 

73 

H 

77 

78 

79 

SO 

51 

83 

S3 

04 

85 

582 

P 

80 

89 

96 

01 

£ 

93 

9* 

95 

96 

ST 

96 

99 

190 

[Ql 

102 

57* 

104 

105 

106 

107 

106 

tw 

110 

111 

112 

in 

m 

H5 

110 

117 

111 

11® 

596 

’*2i 

122 

123 

124 

125 

m 

127 

1!fl 

129 

130 

131 

132 

im 

134 

135 

190 

0»3 

98 

139 

140 

141 

142 

143 

144 

145 

148 

147 

14* 

149 

IS 

151 

152 

153 

830 

m 

156 

157 

150 

nt 

130 

M 

102 

in 

164 

m 

m 

167 

188 

109 

170 

047 

172 

173 

174 

175 

178 

177 

171 

170 

ISO 

101 

182 

183 

1W 

1© 

186 

167 

06* 

til 

190 

191 

192 

19* 

MM 

195 

198 

ta? 

198 

189 

200 

201 

202 

203 

204 

661 

206 

207 

206 

339 

210 

211 

212 

ata 

214 


216 

217 

HI 

219 

229 

aot 

r.lh 

223 

224 

225 

226 

227 

220 

229 

200 

231 

232 

233 

234 

235 

236 

237 

238 

715 

24* 

241 

242 

243 

244 

245 

248 

2*7 

243 

& 

350 

251 

252 

353 

254 

255 

732 

257 

258 

259 

200 

201 

382 

283 

264 

265 

260 

207 

260 

289 

270 

271 

272 

74B 

274 

275 

270 

277 

271 

27® 

200 

261 

2K 

m 

264 

266 

206 

207 

m 

8K 

■■St- 

291 

292 

293 

294 

205 

298 

297 

2H 

289 

300 

301 

302 

303 

304 

305 

306 

713 

m 

308 

310 

311 

m 

313 

314 

316 

316 

917 

318 

919 

329 

321 

322 

323 

800 

325 

320 

327 

32E 

329 

330 

331 

332 

333 

33+ 

M 

336 

337 

33S 

338 

340 

017 

342 

343 

344 

3+5 

346 

347 

346 

349 

350 

351 

352 

353 

354 

355 

350 

367 

834 

3S8 

380 

301 

362 

383 

364 

365 

388 

367 

306 

m 

970 

17! 

372 

373 

374 

051 

370 

377 

J,* 

m 

380 

361 

302 

383 

3*4 

385 

3*8 

387 

386 

389 

390 

381 

858 

393 

384 

385 

396 

9tt 

390 

399 

400 

401 

402 


404 

+M 

toe 

407 

+09 

685 

410 

411 

412 

413 

41+ 

415 

410 

417 

410 

419 

+20 

421 

422 

*23 

424 

425 

902 

*27 

428 

429 

436 

+3' 

432 

*33 

*34 

405 

436 

437 

436 

+39 

440 

441 

+42 

919 

+4+ 

44S 

446 

447 

4+0 

*49 

450 

451 

452 

453 

+54 

455 

+5* 

457 

458 

459 

93* 

4*1 

4*2 

463 

464 

4*5 

m 

467 

*90 

4*9 

470 

471 

47? 

473 

474 

475 

476 

m 

470 

479 

480 

481 

4B2 

4B3 

*84 

*85 

4*0 

407 

488 

4*9 

490 

491 

m 

483 

m 






1 

nqiir 

1 Nuraib+n 

i 4ft*.9Bi 







495 

460 

4S7 

498 

499 

500 

SI 

5K 

TO 

5ft4 

505 

506 

507 

500 

TO 

m 

512 

sta 

514 

515 Si* 

SI 7 

516 

519 820 

HI 

522 

H3 

524 

5Z5 

TO 

H7 

526 

530 

531 

532 

533 

534 

535 

530 

537 

536 

539 

5+0 

5+1 

642 

54® 

64+ 

54* 

047 

549 

5+9 

55ft 

581 

55? 

550 

554 

585 

558 

587 

558 

559 

560 

HI 

563 

56* 

no 

566 

567 

IM 

539 

670 

571 

572 

57' 

574 

Mb 

67* 

977 

976 

5B0 

on 

582 

083 

584 

585 

58* 

507 

588 

586 

MO 

591 

Mi 

Mi 

H4 

595 

587 

598 

599 

600 

©1 

602 

600 

0*4 

60S 

80S 

807 

806 

m 

610 

611 

El? 

014 

BIS 

*16 

017 

618 

HI 

«$ 

621 

022 

823 

624 

*25 

628 

6?' 

HB 

£9 

B31 

m 

*33 

034 

035 

638 

837 

£39 *39 

04ft 

641 

6+2 

043 

644 

645 

6*6 

046 

fi+9 

05ft 051 

652 

853 

B54 

6S5 856 

857 

858 

859 

800 

W 

«2 

*83 

666 

006 

667 

068 

609 

170 

671 

972 

873 

674 

875 

87* 

677 

676 

679 

*60 

6*2 

083 

884 

665 

660 

667 

808 

*89 

09ft 

861 

m 

TO 

09+ 

665 

TO 

M? 

090 

708 

701 

702 

7*0 

70+ 

705 

706 707 

708 

706 

Till 

711 

713 

713 

71+ 

718 

717 

718 

719 

720 

721 

722 

723 

724 

725 

728 

727 

728 

72® 

736 

731 

733 

734 

736 

730 

737 

738 

739 

T+0 

741 

742 

742 

■ r 44 

745 

7+6 

747 

748 

750 

751 

752 

753 

754 

758 

758 

757 

756 

759 

700 

7*1 

702 

783 

764 

7*6 

7S7 

758 

7*3 

770 

771 

772 

773 

77+ 

778 

7TB 

Iff 

770 

776 

780 

781 

702 

704 

785 

708 

717 

786 

789 

799 

791 

m 

m 

794 

795 

796 

w 

m 

799 

001 

802 

B03 

004 

805 

BOB 

007 

*00 

TO 

BID 

an 

BIZ 

013 

014 

615 

816 

010 

tit 

K0 

021 

K2 

023 

024 

625 

026 

IV 

m 

626 

330 

831 

TO 

TO 

633 

830 

H7 

*36 639 

34ft 

841 

842 

843 

344 

845 

W6 

047 

64* 

64S 

650 

9H 

853 

064 

0© 

056 

667 

953 

MB 

660 

061 

682 

m 

064 

658 

60S 

B*7 

869 

870 

071 

872 *73 

874 

878 

878 m 

STB 

879 

080 

*61 

S02 

303 

804 

006 

907 

098 

89S 

m 

891 

692 

92 3 094 

Ml 

698 

397 

m 

809 

TO 

901 

TO 

®04 

are 

90* 907 

903 

909 

910 

911 

Hi 

913 

914 

915 

916 

917 

916 

920 

921 

022 

923 

924 

925 

928 

627 956 

929 

930 

931 

932 

TO 

934 

935 

937 

93S 

939 

94ft 

941 

9*2 

943 

944 

946 

W£ 

947 

940 

9« 

«M 

95i 

M2 

954 

955 

955 

057 

950 

%=: 

980 

961 

982 

9*3 

964 

m 

388 

307 

m 

TO 

971 

072 

973 

974 

975 

976 


076 

979 

MO 

901 

m 

963 

964 

60S 

TO 


inquiry Numbare HS7-U7B 

907 930 MS 99Q 99T 692 99S 994 MS TO 997 996 999 100010*1 1002 1003 
100410W 10M 1007100310091010lOltIDtt1013 19141015101610171010 101010M 
1021 10221023102410251020102710201022 1030 lftfll 1032 10031034 1036 10361007 
1033 1039 10401W11042104310*4 1 045 1 04010*7 104110+B IW0 1051 1052 105310M 
10551050 10571053 *05® 10001091 1002 1W3 1064 >065 IMS i(W? IMS 1088 10701071 
10721073107410751078 1077107810731W01(1811082 10*3 1064 1085 10*6 1007IMS 
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JURY 

POURNEU 


Atari Revisited 


W ell, it’s done: Larry Niven and I finished 
Fallen Angels yesterday. It’s scheduled for 
June publication from Baen Books, which 
means you ought to find it in bookstores in 
late May. 

Tomorrow I catch a plane for Washington, DC., 
where the American Association for the Advancement 
of Science is meeting this year. AAAS is my hands- 
down favorite conference of the year, even better than 
the World Science Fiction Convention. Writing takes a 
lot of output; AAAS is where T get input. This year, I’m 
also paying my dues by giving a talk on uses of small 
computers in science, as well as a lecture at George 
Washington University on technology and society. 

Meanwhile, I’m recovering from minor but painful 
surgery: they had to slice a small skin cancer out of my 
face. The result is a Heidelberg scar and the world’s 
worst black eye; it's the black eye that’s relevant here. 
Because of it, I wasn’t able to get some of the research 
done that I’d intended for this column. So it goes. As 
usual, there’s still plenty to write about. 

Atari TTO30 

The newest computer at Chaos Manor is the Atari 
TT030, which, as the name implies, is powered by the 
Motorola 68030 chip and is a sort of super Atari ST. 
The 68030 runs at 32 MHz, in tandem with a 68882 
floating-point math coprocessor and built-in cache 
memory. It certainly runs all the old Atari ST software 
I could find, including stuff written by my Russian 
friends at ParaGraph. I now have Perestroika, the 
Game, running on the TT030, and considering how 
graphics-intensive the game is, that’s no bad test. It 
runs quite smoothly, if too fast. 

The TTO30 is what the Mega 4 should have been: the 
case is sensibly designed, although still plastic; the de¬ 
tached keyboard looks professional, with normal func¬ 
tion keys instead of the cutie-pie slanted function keys 
on the 1050ST; and, in general, the machine has a 
solid, professional look and feel. 

Like all Atari machines, it has about a zillion ports, 
including game, mouse, serial, parallel, and a car¬ 
tridge port into which you can plug your Spectre Car¬ 
tridge from Gadgets by Small and have the equivalent 
of a fast Mac. For reasons not clear to me, the keyboard 
cable connects to the right side of the keyboard but the 
left side of the computer. 

The TT030 is one of the items I’d intended to do 
more with until my plans were drastically altered by 



surgery; alas, I’ve had little time to work with it. 

My first impressions are quite favorable. Getting the 
machine running was no problem: I took it out of the 
box and set it on a stand. I looked in the manual and 
found that the machine was said to work with VGA 
color monitors, particularly multisync, so I connected 
it to the Tatung 14-inch monitor that came with the 
Gateway 2000 computer—the TT03Q has a 15-pin VGA 
connector that the Tatung (or 
almost any VGA monitor) 
will plug into—and turned it 
on. The monitor flashed 
white. Then nothing hap¬ 
pened for a long time—so 
long that I believed something 
was broken. I turned off the 
machine, checked the con¬ 
nections, and tried again. 

Still nothing. 

I figured I had done some¬ 
thing wrong, so I unpacked 
the TTM195 monitor that 
came with the TT030, an 
enormous TTM195 VGA 
monochrome gray-scale 19- 
inch monitor, and connected 
it up. I turned on the system. 

The monitor flashed a couple 
of times and then settled down 
to a uniform white. Then 
nothing happened. I retrieved 
the box the TT030 had come 
in from the storage shed, 
since I figured Td have to be 
sending the machine back. 

Then I had to look for the 
manual. When I came back, 
the operating system (TOS) 
was running and GEM was on 
the screen, looking nicer than 
I’d ever seen it, and there was 
no question the system was working. 

One of the programs on the TT030’s hard disk was 
Mandelbrot, so I clicked on that; the result in mono¬ 
chrome was interesting but not very pretty, so I decided 
to give the Tatung monitor another try. I plugged that 
into the system and reset, and, lo, up it came; it just 
takes a while. 

In fact, the TT030 doesn’t take all that much longer 


Jerry takes a first look 
at the new Atari TT030, 
seeks a GUI word 
processor, and 
discourses on typefaces 


ILLUSTRATION: SIEVE TURK 6 1S91 
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than a big 486 to power up and do mem¬ 
ory tests; the difference is that the Atari 
TOS shows you nothing on the screen 
until it’s ready to go to work, while DOS 
systems tell you what they're doing on 
power-up. Also, the TT030 seems to 
take a lot longer to power up when it's 
cold than it does when it has been run¬ 
ning a while. None of this is any big 
problem, and once it has been powered 
up, hitting the hardware reset button gets 
an instant reboot that takes no more than 
a few seconds. 

The Mandelbrot program runs inter¬ 
estingly, with repeated iterations that 
smooth out the jagged lines as you watch. 
It's a good demonstration of the TTG3G's 
VGA resolution. 

So far, I haven't found any of my older 
ST software that doesn't work on the 
TT030, although 1 do have to change the 
monitor's resolution. The TTG3G has all 
the ST resolutions plus its own higher 
screen resolutions: 320 by 480 pixels 
with 256 colors or 640 by 480 pixels with 
16 colors, both from a palette of 4096 
colors. The monochrome mode is no 
slouch either, with 1280 by 960 pixels on 
the TTM195 monitor. When you change 
resolutions, the TT030 automatically 
does the equivalent of a reboot. 

I am told, though, that there are some 
compatibility problems with older ST 
software. This is particularly true with 
games and other software that have tim¬ 
ing loops, since the 68030 is much faster. 

I no longer have a lot of Atari software 
other than games. Alas, I seem to have 
mislaid my copies of Sundog and Dun¬ 
geon Master—doubtless they were put in 
a “safe place," which means they may 
not surface for years—but it's not fair to 
restrict the TT030 to games. This is a 
solid machine, with a GEM interface and 
a better keyboard than l started with in 
this business, I have a copy of Aladdin 
ST, which is the front-end program for 
GE's GEnie information service, and 
that works just fine. So does WordPer¬ 
fect and a bunch of other standard busi¬ 
ness software. The TT030 is definitely a 
lot more than a toy. 

The TT030 has a built-in MIDI port, 
which should interest musicians. I'm told 
that the Stacy Laptop, which is the porta¬ 
ble Atari ST, has become just about the 
de facto standard interface for keyboard 
musicians. 

I find that many Atari ST “power 
users” almost exclusively use it with the 
Spectre Cartridge because Mac software 
is so much better than Atari software. 
For instance, they use WriteNow, in¬ 
stead of any of the Atari ST word proces¬ 
sors, and Excel as a spreadsheet. I have 


not tried the TT030 with the newest ver¬ 
sions of Dave Small's Spectre Cartridge, 
but people who have tell me it works 
fine. 

A tentative conclusion: the Atari 
TT030 system is good enough for almost 
anything you'd want to do with a com¬ 
puter. It's close to state of the art for 
music support. There's a wealth of ST 
software developed in Europe, and quite 
a lot is available here as well. However, 
the Atari does remain outside the main¬ 
stream of U.S. computer development. It 
supports a lot of stuff that would other¬ 
wise be obsolete, but it neglects advances 
in the state of the art. You generally can 
use it to get the job done. 

You'll probably be hearing more about 
the Atari TT030. 

Atari PTC 1424 “Colour” Monitor 

I got this 14-inch monitor today. The 
manual tells me that it's a multisync 
monitor for all VGA systems, and it oper¬ 
ates on “240 Volt 50Hz mains,” as well 
as informing me that it's a “colour” 
monitor. In fact, it plugs into the 110-V 
outlet, but the manual shows its Euro¬ 
pean origins. 

It works fine with the TT030, with no 
discernible difference from the Tatung 
multisync monitor. It also works with the 
Premier 9000 in place of the Zenith Flat 
Technology Monitor, but not very well: 
the vertical lock is way off, and it flick¬ 
ers. That's alt right: when I plugged the 
31-kHz Zenith FTM into the TT030, the 
display was readable, but it flickered. 
Putting the Atari PTC 1424 monitor with 
the Atari TT030 works fine. Apparently, 
the PTC 1424 and the TT030 really were 
made for each other. 

The TTM 195 monitor works wonder¬ 
fully well with the TT030, too. 

Tracker/ST 

When I knew I was getting the TT030,1 
looked for software. One of the first pro¬ 
grams to arrive was Tracker/ST, which 
is a combination database, mail-label 
generator, and mail-merge program. 

Tracker/ST is a near-perfect illustra¬ 
tion of the pros and cons of using the 
Atari computer for business. The good 
points are that the software is cheap and 
easy to learn. It does the job in a no¬ 
frills, unimaginative way; You really can 
set up and use this for business corre¬ 
spondence and mailing lists. On the 
other hand, it is unimaginative; the user 
interface has the flavor of CP/M during 
the early days of personal computing. 

Example: Tracker/ST includes sup¬ 
port for Epson 9- and 24^pin printers, 
NEC 24-pin printers, Diablo-compatible 
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Check*''!! 3.0 saves you time, 
money, and hassles when you're 
troubleshooting PC problems. 

This easy-to-use software program 
shows,you exactly what's going on 
inside your system, without taking 
off the cover. For exam pie, Check*''! t's 
hardware diagnostics and system 
information displays will help you 
quickly: 

• Identify DOS Setup Errors 

• Determine Exact PC Configuration 

• Detect IRQ Assignment Conflicts 

• Pinpoint Bad Memory Chips 

• Review Current RAM Usage 

• Test Hard and Floppy Disk Drives 

• Verify Serial/ParailerPort Connections 

« Test Printer Operation 

• Perform PC Acceptance Tests 

• Compare System Performance 

• Find over 200 Different Viruses 

Whether you are a professional troubleshooter 
or a professional PC user, you’ll appreciate the fact 
that Check^Jt 3.0 finds more types of problems, on 
more types of PCs, than any other program in the 
world. 

But don't wait until your next problem to try it. The 
more you work with PCs the more you need Checkv'It 
to avoid trouble before it starts. 

Call Touchstone TODAY! 

(714) 969-7746 or (800) 531-0450 


Touchstone 

Software Corporation 


2130 Main Street, Suite 250 r 
Huntington Beach, CA 92648 

Checker » a registered ir&denwrk. or TouchSiona Suiiwani corporation, «'i99t TouchSI 

Send Literature 314; Call Me, I'm Interested 315 



Cprpomflq^jit i |tEGHTS FIE SERVED 
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daisy-wheel printers, and the Hewlett- 
Packard DeskJet and DeskJet Plus. No 
laser printers. Of course, you can use the 
Atari SLM804 laser printer, but you 
must select either the Diablo emulator or 
the Epson LaserBrain emulator; there’s 
no provision to use the laser printer as it¬ 
self. They then add, “We feel that the 
LaserBrain emulator is a better choice, 
but it currently works only with a mono¬ 
chrome monitor. 

As I said, shades of CP/M days. My 
original Diablo printer is in the Smithso¬ 
nian, and while 1 do bring out an NEC 
SpinWriter once a month to write the 
checks, it’s only because I have a Spin- 
Writer and a vast supply of pin-feed 
checks, I wouldn’t buy that setup today. 
On the other hand, there’s a lot of older 
good-enough equipment out there on the 
used market, and it’s nice to know there 
are still some systems that support it. 

More on all this when T get more soft¬ 
ware and have more time. 

Adventures in Musiciand 

Some of you may remember a wonderful 
movie called The 5,000 Fingers of Dr. 
T. T with Hans Conned, Mary Healey, 


and Peter Lind Hayes. Alas, it wasn’t a 
commercial success. It was later chopped 
mercilessly and released as Crazy Music , 
which wasn’t a success, either. If you can 
find a videotape of the original, rent it or 
buy it, and watch it with your friends or a 

A 

1 Adventures in 
Musicland is a series 
of musical games. 



bright child, or both. Whatever your in¬ 
terest in music, I doubt you’ll regret the 
experience. 

Clearly Dr. T’s Music Software takes 
its name from that film; and while it’s 
hardly an amusement for adults (which 
the movie was, or so I think). Adventures 
in Musicland does try to retain the flavor 


of having fun with music. The program 
is a series of musical games, which, al¬ 
though billed for “children of all ages,” 
are most suitable for the younger end of 
the spectrum; 10 and under at a guess, 
although I could be off a bit. Adventures 
in Musicland tries to teach musical prin¬ 
ciples through repetition, games, and 
fun, with goofy illustrations taken from 
the old woodcut illustrations of Alice in 
Wonderland. You listen to tunes and try 
to reproduce them, turn over cards to 
match them, and build musical sym¬ 
bols—that sort of thing. 

This is one I’d recommend you look at 
before buying: some are going to like it a 
lot T but some will think it’s a bit elemen¬ 
tary, The version I have is for the Mac, 
but there’s also an Atari version, 

Mac Misgivings 

Every time I’m ready to conclude that the 
Mac is a stable and reliable machine, 
something happens to make me wonder. 
Case in point: Fd put Adventures in Mu¬ 
sicland up on SuperMac, the big Mac 
Ilfx with the 8*24 GC video card. Ad¬ 
ventures worked fine. I played around 
with it enough that I could write about it, 



If a portable computer has improved the 
way you do business away from the office, 
think what a portable modem can do for 
you. With it, you’ll be able to send and 
receive data, and even faxes, anytime 
you want. In or out of the office. 

The WorldPort family gives you a choice of 
four portable modems, including an MNP® 
error-correcting modem and an electronic 
fax/data modem. 

Each is no more than 8 ounces and can fit 
in a shirt pocket. They’re small but tough 


and capable, built for the rigors of business 
on the road. 

They connect to practically any telephone, 
public or private, via standard Rj-11 jacks or 
an optional acoustic coupler. They adhere to 
Bell and CCITT standards world-wide so you 
can connect to other modems (or fax ma¬ 
chines) almost anywhere. They 1 re powered 
by a single 9-volt battery or through an AC 
outlet, whichever is more convenient. And, 
they’re easily shared as external peripherals 
among co-workers. 


The WorldPort family of modems. They’re 
built for travel, whether it’s to extreme envi¬ 
ronments, to exotic locations or just down 
the hall. 

Call us today for the dealer nearest you: 

800 - 541 - 0345 . 

(In New York, 516-261-0423.) 


' ■ 1 Touch base Systems, Inc. 

"I" " 160 Laurel Avenue 

> >I ii I iiSi I Northport, NY 1175a 

.”!■! ■ (516} 261-0423 

■ Faxt51G)754-3491 


M?JP is a registered trademark of Microcom. Inc. WORLDPORT and TOUCHHA5E SYSTEMS arc trademarks of Touchhase Systems, Inc © 19R9 Touchbase Systems, Inc. 
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Pocket Power 





The world's fastest 3.5 inch, 
Erasable Optical Drive. 


The world's first 3.5 inch, 
Erasable Optical Drive. 

Pinnacle Micro, the leader in 5.25 inch 
optical storage systems, now brings you 
the first 3.5 inch erasable optical drive. 

The new REO-130' ! with its small size 
and quick 30 msec, speed is what the 
world's been waiting for in optical 
storage. 

Each 3.5 inch disk holds 128 megabytes 
of valuable data, safe and secure. 

You can hold the disk in the palm of 
your hand. You can put it in your 
pocket, or drop it in the mail. 

If you need to distribute or archive 
large amounts of data, the REO-130 
is the perfect choice. 

The drive system is available in both 
internal or external versions. Interface 
kits available for MAC, SUN, DEC, 

IBM and compatibles. 

Pocket sized. Amazingly fast. Large 
capacity, is optical storage now. 

Another first from Pinnacle Micro, 
the Optical Storage leader. 

Call today for the name of your nearest 
authorized dealer. 

© ( 800 ) 553-7070 


lp m 4 WI'mm.Uin.irf r,nx*r Minvln; H'm-VKE^ninr-. DR HDflfiiiF^ipcmlC.rp Mlnl Mtnuluiul Lh.W*W 




Pinnacle / wcro 


15265 Alton Parkway • Irvine, CA92718 • In CA (714) 727-3300 • FAX (714)727-1913 THE OPTICAL STORAGE COMPANY 
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came over and wrote that, and went back 
to shut down the Mac. Pull down the File 
menu, click on Quit. Wait. And wait. 
And wait. Eventually it’s clear: the ma¬ 
chine has hung up, thoroughly and com¬ 
pletely. There is no way to get it to re¬ 
spond to anything. 

Of course, a Mac II doesn’t exactly 
have a power switch. There is, however, 
a power cutoff button on the back, and it 
was either press that or wait for dooms¬ 
day. Cycling the power did in fact cure 


the problem: the Mac came up with the 
Adventures file lying closed on the Desk¬ 
top, as it would have been had it been able 
to quit properly when I tried it with 
software. 

This meant I had to take the Adven¬ 
tures program down to Richard’s Mac 
Plus and try it on that; it worked, and I 
could close the files and shut that down 
with no trouble. Then I remembered the 
problems I’d had before with the 8*24 
GC video card. I find that the virtual 


memory expansion program (it swaps 
from memory to a reserved area of your 
hard disk) will work with the Mac Ilfx, 
but not if the 8*24 GC card is in it, and 
this isn’t virtual memory’s fault at all; 
Apple managed to violate some of their 
own standards with the 8*24 GC. 

The problem is, suppose I’d had some 
unsaved work somewhere on that Mac? 
One answer to that, I suppose, is “don’t 
use MultiFinder,” but that sure puts the 
Mac II at a competitive disadvantage. 
Another answer is “don’t use the 8*24 
GC video card,” and that makes a fair 
amount of sense given that even Apple 
finds the card buggy. A final one is 
“stick to the devil you know,’’ which in 
my case is PC compatibles. None of these 
answers is totally satisfactory. 

Grrr! 

It has been a long day. It included pack¬ 
ing for my trip to Washington. I’m look¬ 
ing forward to the trip because I’ll get to 
visit Ezekial, my wonderful old Compu- 
Pro CP/M system that’s now on display 
in the Smithsonian. I sure hope he’s 
happy there. Anyway, before I left, I had 
to pay the bills for the month. Around 
here what happens is that as bills come in 
they are sorted into a huge portfolio. I 
then use my accounting program to re¬ 
cord all the bills, whereupon the check- 
writer portion of the program makes out 
checks. I sign them, and John stuffs 
them in envelopes and mails them. 

It all works fairly smoothly. I should, 
I know, set up to do it all with Quicken, a 
home and business finance program. 
Quicken can keep track of my checking 
and investment accounts. It works much 
the same as my accounting program. I 
could then print out the checks myself or 
send the electronic output from Quicken 
to the Checkfree system via a modem. 
Checkfree would then write the checks 
and mail them out. I can only plead that 
my system works reasonably well, and 
although I don’t recommend my account¬ 
ing program to anyone else, I’m very fa¬ 
miliar with it. 

Another reason to stay with my pres¬ 
ent system is that it makes me look at 
every bill. The accounting program re¬ 
members what I usually pay to each ac¬ 
count, but it won’t skip any. Before it will 
cut a check, it asks me if the amount is 
right. I designed it that way. 

And every month I find at least one bill 
that should not be there. Typically it 
works this way: some PR type works on 
me to look at a product. I plead that it’s 
too much like something else I’ve al¬ 
ready written about, or it’s in a product 
area that I generally have no interest in; 
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Now With International Characters 

Even complex flowcharts that once took 
days to perfect can be presentation-perfect - 
in no time! 

Quick to master and a snap to use, 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world - and is available through 
all major software dealers. 

See your dealer today! 0r ( for a 
“live/' interactive demo disk, call: 

408-778-6557, ext. 1105 . 

FAX: 408-778-9972. 



POTION & PATTON 

Software Corporation 
Excellence in charting the flow of ideas! 


Works on IBM & 100% compatible PC's, supports CGA/EGA/VGA and over 150 dot matrix and laser printers, 
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is ■ registered trademark of International Business Machines Corporation. 
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Tektronix introduces the first color printer that’s 
software-based PostScript-compatible for less than 
$5000. Our new Phaser IISX is great for individuals or 
small groups. It works with Windows 3.0 or Macintosh 
QuickDraw 7 using brilliant 300 dpi thermal-wax color. 

For bigger businesses, we have the Phaser IIPX. 

It’s PostScript-compatible with HP-GL and licensed 
by Pantone. It works with Maes, PCs, and UNIX 


workstations. At the same time. And, like all our other 
printers, it’s upgradeable so you’ll never outgrow it. 

So give us a eall at 1-800-835-6100, Dept. I4J for 
more information. Because no other color printer looks 

this good on paper. 

Ttektronix 

The best and the brightest. 



PosISi :[|r Ha registered trademark of Atkibc Sysicnvs. Inc Phaser is a Iradniiariioft Irkrt;::-v J. Copyright t* 1991 HdcmoniM, Inc. A] E rights reserved. 
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Professional Level Performance 



INDUSTRY LEADING PERFORMANCE, PRICE AND RELIABILITY 


386 -33 FC Cache System 





ORDER YOURS TODAY FOR... 

• Intel 80386 33MHz CPU 

• 4MB 80ns RAM (exp. to 16MB) 

• 64K Cache Memory (exp. to 256K) 

• 1.2MB High-Density Floppy Drive 

• 1.44MB High-Density Floppy Drive 

• 130MB Formatted IDE Hard Drive (19 ms) 

• 2 High Speed Serial Ports and 1 Par. Port 

• 8 Expansion Slots (6 available) 

• 102-Key Enhanced Keyboard 

• AMI BIOS w/ Setup and Diagnostics in ROM 

• Real-Time Clock with 5-Year Battery 

• 200-Watt Power Supply 

• Super-VGA Monitor 
(1024x786 at .28mm d.p.) 

• Super-VGA Video Card w/512K 
(expandable to 1MB) 

• Microsoft DOS 4.01 or 3.3 (installed) 

• Microsoft Windows 3.0 (installed) 

• Microsoft Serial Mouse 

• Choice of Tower or Desktop Case 

• Free Delivery 

• Lifetime Toll-Free Technical Support 

• TRW One-Year On-Site Warranty 

• Wide Variety of Options Available 



(Lease $98/mo., 48 mos.) 386-25FC price $3,195 
Non-cache model shown. Tower case available. 


"ACT's 33MHz mini-tower 
machine is a class act all the way 
around. The ACT 386-33FC is a 
well-made machine with easy 
drive access, good performance, 
and impressive attention to 
construction detail. This 
computer is easy to recommend." 



December 25, 1990 


Every A.C.T. 
System Features 


Customized Solutions for 286, 386 IM and 486 m Systems • Free TRW One-Year, 
On-Site Warranty • Lifetime Toll-Free Technical Support • 30-Day Money-Back 
Guarantee • Guaranteed 48-Flour Burn-in • Plus, Free Shipping 




Automated Computer Technology Corporation 


2307 Spencer Highway • Pasadena, Texas 77504 
Telephone (713) 946-0731 • Fax (713) 946-3117 


A.C.T. NOW Toll-Free 

1-800-521-9237 



Lease Terms, Qualified P.O.s Acceptec 
Dealer and VAR inquiries Welcomed 


u 199 1 Automatne Computer Technology Corporation An right* reserved other product names and trademarks used lor comparison may be the property at other compares Prices and specifications ate subtec! to change without nonce. A.C7. can rot be held responsible iar errors m o holography or typcgr; 
The equipment above is FCC Class A approved. AST ALR NOVELL UNIX, XENIX. OS>2 ana TF3W are ait trademarks c* their respective corporators TflW cm-site service « available in most U S locations The numee-s 386 and 486 are raoemaiks at Inte- Corporation MANLOVE 4317 





























































































Superior Service and Support 


386SX™-20 Cache System 


COMPLETE SYSTEM FOR... 

$ 2,195 

• Intel 80386SX-20MH* CPU 

• 2MB 80ns RAM (exp. to 32MB) 

• 32K Cache Memory 

• 1.2MB and 1.44MB High-Density Floppy Drives 

• 89MB Formatted IDE Hard Drive (19 ms) 

• 2 High Speed Serial Ports and 1 Parallel Port 

• 8 Expansion Slots (6 available) 

• 102-Key Enhanced Keyboard 

• AMI BIOS w/ Setup and Diagnostics in ROM 

• Real-Time Clock with 10-Year Battery 

• 200-Watt Power Supply 

• Super-VGA Monitor (1024x786 at .28mm d.p.) 

• Super-VGA Video Card w/512K (exp. to 1 MB) 

• Microsoft DOS 4.01 or 3.3 (installed) 

• Choice of Tower or Desktop Case 

• Free Delivery M 

• Lifetime Toll-Free Technical Support 

• TRW One-Year On-Site Warranty 

• Wide Variety of Options Available 
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486 -33FC Cache System 


UPGRADE TODAY FOR... 

Intel 80486-33MH/ CPU 
4MB 80ns RAM (exp. to 16MB) 

64K 20ns Cache Memory 
1.2MB and 1.44MB High-Density Floppy Drives 
210MB Formatted IDE Hard Drive (15 ms) 

2 High Speed Serial Ports and 1 Parallel Port 
8 Expansion Slots (6 available) 

102-Key Enhanced Keyboard 

AMI BIOS w/ Setup and Diagnostics in ROM 

Real-Time Clock with 10-Year Battery 

200-Watt Power Supply 

Super-VGA Monitor (1024x786 at .28mm d.p.) 

Super-VGA Video Card w/IMB 

Microsoft DOS 4.01 or 3.3 (installed) 

Microsoft Windows 3.0 (installed) 

Microsoft Serial Mouse 
► Choice of Tower or Desktop Case 
• Free Delivery 

• Lifetime Toll-Free Technical Support 
• TRW One-Year On-Site Warranty 
• Wide Variety of Options Available 


$ 5,295 


MIPS 1S.2J 

Performance 
Benchmark 
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ADVANTAGES _ 1-800-521-9237 _ "The Complete Integration" 

Customize your Professional Level System with your choice of hard drives, memory, video, software, printers, accessories 
and case options. Our Account Executives will assist you in choosing the best components for the ideal Desktop 
Publishing, Work Processing, AutoCAD, Accounting, Graphics, Networking Systems or any other demanding application. 
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v* 8 Mbytes of memory + 2 serial ports, 
y* Extended and expanded memory, LIM 4.0, 
p* Works with all of your programs. 

^ Run DOS or OS/2 effortlessly. 

Fast and simple switchless installation. 
y* Auto-configuration for ail operating systems. 
k* Works in all Micro Channel™ computers. 
t* Expanded memory 10 times faster than Intel. 
k* Risk free guarantee. Two year warranty, 
v* IBM approved ID. Best price. Fast delivery. 

Call today 617-273-1818 or 1-800-234-4CEC 

Capital Equipment Corp. 

Burlington, MA. 01803 

PS/2 and Micrq Channel are trademarks nf IBM 


but that's never good enough* “You've 
got to look at this, you'll love it, what 
harm can it do?” Usually I continue to 
resist, but once in a while they'll wear 
me down, “All right,” I say, “I'll try to 
look at it, but I probably won't get to it for 
a while,” 

“No problem! Thanks!” they say, and 
in due course a box of software, or a mo¬ 
dem or fax card, or some other gadget 
will arrive at Chaos Manor and be put in 
the incoming queue. So far, so good: but 
then, far too often, the next month as I 
am going through the bill box I will find 
a bill* Today, for instance, I have two, 
from two different outfits* One for some 
software; the other for a PC card that I 
reluctantly agreed to look at. The soft¬ 
ware is clearly marked “For Evaluation 
Only. Resale Prohibited*" The invoice 
says that as well; but there it is, a bill for 
the full list price. 

Two bins down in the bill box is a dun¬ 
ning letter from a company's lawyers* 
The first time they sent a letter like that I 
sent a fax to the company asking for a re¬ 
turn authorization number so I could ship 
the stuff back. I then got a flurry of com¬ 
munications—from the company presi¬ 
dent, the marketing department, and half 
a dozen other officials—begging me to 
hang onto it and explaining it was all a 
mistake* Now they're threatening me 
with lawsuits. 


And yes, I know it's all bureaucratic 
foul-ups; but I also have to wonder about 
a company that can't manage their inter¬ 
nal affairs any better than that. If they 
treat me that way* how will they treat 
their customers? 

The truth is that I cannot possibly 
mention more than about 10 percent of 
the stuff that comes here, and I don't 
have a big staff to keep track of it all. I 
don't run a computer store, I don't sell 
anything, and I don’t give anything away 
without the owner's permission; but be¬ 
yond that, I promise nothing* 

How Long Can You Tread Water? 

As I was writing the above, my son Alex 
called. I could hear noises in the back¬ 
ground. 

“Tell your readers to be sure there's 
good drainage in the computer room,” 
he said. 

“What?” 

“One of our clients is [a large newspa¬ 
per], One of the urinals backed up and 
then a pipe burst, and the computer room 
was flooded. We were making coffer¬ 
dams of books and documents. I finally 
called the fire department* They are 
pumping the water out until we can get 
the plumbing fixed.” 

I never thought of drainage as one re¬ 
quirement of a computer room, but the 
lesson here should be obvious. Just be¬ 



cause modern tower-configuration mi¬ 
crocomputers don't need special air-con¬ 
ditioned rooms doesn’t mean you don't 
have to pay some attention to where you 
put them. Especially if they run your 
whole newspaper., * * 

To GUT or NoitoGUI 

Everybody keeps telling me that this is 
the year of the graphical user interface 
(GUI). There are times when 1 believe it 
myself. 

If I'm going to GUI, the absolute first 
thing I need is a word processor that lets 
me get my work done. At present, I use 
Q&A Write from Symantec, just as I use 
the Q&A Database to take care of my 
correspondence, including letters I get 
from readers, preliminary copies of the 
column for the people mentioned, prod¬ 
uct inquiries, and so forth. (Actually, 
Roberta and John use Q&A to record all 
that; I only get the benefits.) Symantec 
hasn't updated Q&A in a couple of years, 
and I keep telling myself there has to be 
something better; Q&A Write has some 
annoying bugs that must be overcome in 
newer products* 

So, although Q&A Write isn’t exactly 
broke, there are things about it that need 
fixing; and there's also some pressure to 
find a GUI word processor I can live 
with* A GUI word processor has features 
such as charting and drawing capability. 
I do a lot of communication by fax now, 
and my Intel Satisfaxion board can take 
files with drawings and charts and send 
them out. What with Operation Desert 
Storm and renewed interest in the SSX 
space shuttle, I do have reason to be able 
to send sketches and maps and such as 
part of my letters, so while I don’t need 
drawing and chart capabilities every day, 
I sure would like to have them around* 

Ami Pro, a friend said. Has all the fea¬ 
tures you could ever want, and it's easy to 
learn and easy to use* I'd heard others 
say the same thing, so when a new copy 
of it arrived, I figured this was as good a 
time as any to install it. The Arche Leg¬ 
acy 386/33 has an updated beta copy of 
MS-DOS 5.0 (you’re going to like MS- 
DOS 5.0 a lot), so I thought I'd start with 
that machine* Of course, I don't have 
Windows on the Arche, but Lotus sent a 
run-time (single application environ¬ 
ment) version of Windows 2.11, and that 
looked simple enough to install* After 
all, if I liked Ami Pro, I'd put it on the 
Premier 9000, which is the primary 
Windows machine, and if I liked it a lot. 
I’d consider installing Windows on my 
main machine and be done with it. 

The Arche, like many new machines, 
has a 5 ^-inch A drive and a 3 l A-inch B 
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p* 8 Mbytes of fast 32 bit memory. 

p* Works in all Micro Channel™ computers. 

p 0 Fast LIM 4.0 driver included. 

p* Provides extended and expanded memory. 

p 0 Easy switchless installation. 

p 0 Automatic configuration for DOS, OS/2 or UNIX. 

p 0 Risk free guarantee. Two year warranty. 

p 0 Accepted under IBM service contracts. 

p 0 From $299 to $998 with 8 Megabytes. 

p 0 “Best price performance”, says PC Week . 

Cali today 617-273-1818 or 1-800-2344CEC 

rErZrM Capital Equipment Corp. 

Burlington, MA. 01803 

PS/2 and Micro Channel are trademarks of IBM 
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drive. I put the Setup/Install disk in the B 
drive, logged onto that, and started in. 
The first few disks clearly have the Mi¬ 
crosoft Setup/Install program on them: 
this has been perfected over the years 
and works very well indeed. It had abso¬ 
lutely no problem with installing from 
the B drive. This continued until it asked 
for the Ami Pro Program Disk One. 

When that one came up, the environ¬ 
ment changed; I was out of Microsoft In¬ 
stall and into the Ami Pro Install pro¬ 
gram. It first asked for my name and my 
company name; then it wanted me to 
enter the serial number that was written 
on the disk. Some kind of copy-protec- 
tion scheme. When it got all that, it wrote 
to the disk. It demanded that I put Pro¬ 
gram Disk One into drive A. Since Pro¬ 
gram Disk One is a 3 VHnch floppy disk, 
it wasn't going to get into drive A, Noth¬ 
ing I could do would convince this 
wretched Install program to proceed. 
Moreover, most of the files on the disk 
are PKZIP-compressed files, so I 
couldn't just copy the stuff over. 

I ended up rebooting. Then, just be¬ 
cause Fm thorough, I put the new writ¬ 
ten-on Program Disk One back in the B 
drive, logged onto that, and typed In¬ 
stall. It all went fine, no problems. Ap¬ 
parently, it was the need to go play copy¬ 
protection games that confused the In¬ 
stall program: when it comes back, it has 
forgotten what drive it is installing from. 
Annoying, but not fatal. 

Once the installation glitches were 
done, 1 could try Ami Pro. The Arche 
has a Rollermouse trackball installed, so 
Fd be able to test that, too. The good 
news is that Ami Pro works fine with the 
Rollermouse. 

The bad news is that I just don't like 
Ami Pro. 

This is a purely subjective opinion; as 
Fve said, others I respect do like it. I can 
only describe my experiences and what I 
think is wrong. 

First, the screen's too busy. The GUI 
demands that there be little icons and 
windows all over the place; certainly, 
Ami Pro has them, lots of them. There's 
a Scissors icon, and a Paste Pot icon, and 
a whole bunch of others. Now, of course, 
since the program has a ton of features, it 
needs a way to tell you about them; but I 
don't need them staring at me when all 
Fm trying to do is write text! One silly 
little pop-up style-selection window even 
covers some of the text. Both the icons 
and the window can be turned off, but 
that's annoying. 

Still, none of that's fatal. I could prob¬ 
ably get used to it if I liked everything 
else. The trouble is that I don't like 


everything else, I don't much care for the 
typefaces as they appear on-screen. The 
Courier, for instance, looks a lot like the 
one that was on my IBM Select ric. I 
wrote a few million words with that, so 
you'd think Fd like it, but I don't. I just 
don't. 

So I changed to the equivalent of 
Times Roman, changed the point size 
from 10 to 12, and looked again; and 
again, it's just not very pretty. It's not 
easy to read, and it's unaesthetic on¬ 
screen. Printed out, all's well, meaning 
that Ami Pro is very likely good enough 
to make documents that you'll print; but 
in my line of work, I don't make paper 
copies often, sometimes not at all, while 
I do spend a good part of my day looking 
at the screen. 

Finally, when I typed words into Ami 
Pro in WYSIWYG mode, they would sit 
still for a moment, and then, when I let 
the keyboard stay idle for long, the words 
on-screen would jump around like fleas 
(ke., they'd rearrange themselves to the 
proper proportional spacing). This is 
fine if you're not watching the screen, 
but it's enough to drive me out of my 
mind; Fd never be able to write with that 
going on. And, yes, I know that I can 
change the display mode from layout to 
draft. 

So, Fm still looking for a word proces¬ 
sor to use with Windows, one that won't 


be too distracting for creative writing. 
On reflection, what I want is an editor 
that is character-based for writing, but 
which I can then zap to rearrange the 
screen into WYSIWYG. That way Fd 
have stability, yet be able to cut and paste 
in pictures, maps, and drawings when I 
need them. Indeed, Ami Pro would do 
just fine for that. I didn't have any prob¬ 
lems editing with it (although I still think 
the on-screen typefaces are unattrac¬ 
tive); it's when I wanted to do creative 
writing that the editor seemed to get in 
the way. 

I'll keep looking. More next month. 
MoreFonts 

There's another way to go: instead of 
finding a WYSIWYG editor, use a char¬ 
acter-based editor and a typescaler, such 
as MoreFonts from MicroLogic Soft¬ 
ware. A typescaler is a font generator; it 
takes a series of typefaces and builds 
fonts as needed. I expect I had better 
explain. 

In standard typesetter terminology, a 
typeface is a style (e.g., Times Roman, 
Helvetica, Letter Gothic, and School¬ 
book). Many typeface names are trade- 
marked, but the typeface itself has been 
around long enough that it is in the public 
domain; thus, MicroLogic has Geneva 
rather than Helvetica, Tiempo rather 
than Times Roman, and so forth. To add 
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to the confusion, some copycat typefaces 
are not quire the same as the originals. In 
any event, a particular type style is called 
a typeface. 

Each typeface has a series of faces and 
sizes. Faces are different variant styles, 
such as italic and boldface of the original 
type style. A font of type is a typeface, 
such as Times Roman, at a particular 
size, such as 10 point, in a particular 
face, such as italic. In the old letterpress 
typesetter days, a case of type would be 
specified by typeface {Times Roman) 
and size (12 point), and it would consist 
of a number of fonts of that typeface at 
that size. 

A case usually included the roman or 
normal font (called medium in sans serif 
typefaces), italic, boldface, bold italic , 
and small capitals; and these would be in 
both uppercase and lowercase. These 
were arranged in order so that a typeset¬ 
ter could grab exactly the letters needed 
to make up a line of type in a given font. 
Sometimes a letter would get into the 
wrong bin, and the typesetter wouldn't 
catch it; that happened often enough that 
“wrong font" has a standard proofread¬ 
er’s symbol. 


Type vendors, particularly the newer 
ones who have appeared since the com¬ 
puter revolution, tend to use the word font 
when they mean face ; thus, the claim of 
“12 fonts“ usually means three type¬ 
faces, each in four faces, but scalable to a 

A 

JL 1. font of type 
is a typeface at 
a particular size. 



very large number of sizes. Moreover, 
there are faces other than the traditional 
ones given above. 

MoreFonts uses yet another terminol¬ 
ogy: Micro Logic Software advertises 17 
typefaces. What they mean is 8 type¬ 
faces: their versions of Helvetica (Gene¬ 
va), Times Roman (Tiempo), Letter 


Gothic (Financial), Broadway (Show¬ 
time), Cooper Black (Burlesque), Coro¬ 
net (Pageant), University Roman (Op¬ 
era), and Bodini Bold (Poster). There are 
the traditional four faces (roman or nor¬ 
mal, italic, boldface, and bold italic) of 
the first three typefaces and one each of 
the last five. 

Alas, like most font packages, More- 
Fonts doesn’t give you a small capital 
face; but, being a typescaler program, it 
can generate an almost unlimited num¬ 
ber of type sizes of the above, meaning 
that you can, with a bit of effort, make it 
generate small capitals to include in text 
works that need them. This is important 
to me because l use different faces of 
type to indicate different activities in my 
science fiction stories: Oath of Fealty, 
for example, used italic to indicate inter¬ 
nal dialogue, block capitals to indicate 
computer-generated announcements 
over a loudspeaker, and small capitals to 
indicate when a computer was “talking" 
directly to an implanted receiver in a 
character’s head. 

The neat things about MoreFonts are 
that it's simple to use, works with all 
Windows 3,0 applications, and will also 


ABC Flowcharter for Windows 

“Simply the easiest way to document procedures” 



ABC Flowcharter ™ makes drawing and editing 
flowcharts easier than ever. It's loaded with 
features that help you make and edit charts in 
a fraction of the time needed with other 
flowcharting or drawing programs. 

ABC Flowcharter’s advanced link feature lets 
you break complicated procedures into smaller, 
more manageable steps. Just click on a shape to 
display a sub-chart or procedure. It’s that easy. 

Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. See for 
yourself why ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price $295. 

Roykore 

2215 Filbert St. 

San Francisco, CA 94123 

415-563-9175 


104 BYTE ‘MAY 1991 


Circle 273 on Inquiry Cord. 










System V UNIX 


Ren 4.0 


Finally, ESIX System V Release 4*0, the UNIX Operating System of 
choice is here. Based on AT&T System V UNIX* ESIX Release 4.0 
is a stable, fully backward compatible and robust operating system 
with enhanced features and functionalities. 


For all the current System V Release 3.2 owners, ESIX offers an easy 
upgrade path to ESIX Release 4.0. For more information about ESIX 
System V Release 4.0 product offerings, please call: 

1(800) 821-0806 Ext: 2068 or (415) 683-2068 


Fa:c (415) 651-0728 
48431 Milmont Dr. 

Fremont, CA 94538, USA 

fcSIK fJon iniUt", Inc j wtaidiury cif Emti Syvfcrni, InC. 
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work with some character-based word 
processors, including WordPerfect, Xy- 
Write III Plus, and Microsoft Word 4,0 
or higher. It prints on most LaserJet, 
DeskJet, and compatible printers; and 
the letters that it puts onto a Windows 
screen are much more handsome than the 
ugly, jagged things that come with Win¬ 
dows 3,0. 

Tiempo is handsome in print. It's not 
so pretty on-screen; at least I've seen bet¬ 
ter in the sizes 1 prefer to work with. 


However, it's much better than what 
comes with Windows out of the box; and 
more important, T can use a character- 
based editor to create the text and then 
play around with WYSIWYG by chang¬ 
ing over to MoreFonts. 

A good typescaler may be one answer 
to my problems. MoreFonts is the only 
one I've had a chance to work with so far, 
so I can't say what others are like; but 
this one is good enough for much of what 
1 want to do. It's fast, looks pretty good 


on-screen, and is easy to install. Al¬ 
though it has a limited number of type¬ 
faces, there are enough for me. Rec¬ 
ommended. 

Whither Networks? 

I have a question: Isn't it inevitable that 
someone will write a good shareware 
network program? I know, I know, very 
few people make money from shareware, 
so there’s no incentive to write some¬ 
thing so complex; but then consider, 
there's already a shareware Lotus 1-2-3 
clone. LANtastic or something like it can 
do the hardware. There aren't any secrets 
to file and record sharing, and real hack¬ 
ers write as much to impress each other 
as for money. 

Add it all up, and you wonder: Why is 
NetWare so expensive? 

Just asking. 

Systat 5.0 

Fve written about Systat before; this is a 
program I wish mightily I had when I was 
an undergraduate, or in graduate school, 
or later in postdoctoral work. Put sim¬ 
ply, this program will do everything 1 
was ever taught to do in statistical infer¬ 
ence, and then a lot more; and better, it 
will, studied diligently, teach you when 
to use it, as well as how. 

There is an old canard about lies, 
damned lies, and statistics; but the fact is 
that everything we know is based on sta¬ 
tistical inference. Some things are so 
overwhelmingly obvious that we treat 
them as established facts; but most of 
what we know isn't quite so clear as all 
that. 

One experiment in a high school phys¬ 
ics lab is to take repeated measurements 
of some object. No matter how carefully 
the measurements are done, there will be 
a dispersion, but if enough measure¬ 
ments are taken, an average will be close 
to the true measure. 

Close, but how close? If you're mea¬ 
suring a meter stick in inches, for exam¬ 
ple, suppose you get an average of 39.36. 
What are the chances that the true value 
is 39.37? This is a statistical question, 
and one quite easily answered. Suppose, 
though, that you can't measure the meter 
stick directly because you haven't any re¬ 
liable measuring tapes. Instead, you have 
to make some sticks that are as near the 
length of the meter stick as you can make 
them and measure them. Then you find 
that these sticks are made of different 
materials, and thus respond differently 
to changes in humidity. Can you still find 
the chances that the true length is 39.37 
inches? 

Actually, you can; more important, 



Instant Embedded Controller 
• • . fust Add Software 


High-level integration makes 
the MicroFrame 386S the perfect 
embedded controller. All you have 
to do is add software and expansion 
boards specific to your application. 
All basic system components and 
peripheral controllers are already 
on-board: 

• 80386SX processor 

• 80387SX math 
coprocessor socket 

• Super VGA controller 

• IDE hard disk interface 

• Dual floppy disk controller 

• Two serial ports 

• One parallel port 

• PS/2 compatible mouse port 

• 512KB to 4MB of RAM 

• Four AT expansion slots 



Building with the 
MicroFrame 386S greatly reduces 
your design time. We've engineer¬ 
ed in compatibility and reliability 
using industry-accepted standards. 
You can concentrate your develop¬ 
ment efforts on software. 

Down time is reduced, too. 
Time-consuming trouble¬ 
shooting is eliminated. One 
spare is all you need. 

Backed by a five-year limited 
warranty, and Made in America, 
the MicroFrame 386S is in control. 

Call or write today! 

1-800-525-7661 
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Monolithic Systems Corp. 7050 South Tucson Way, Englewood, CO 80112. (303) 790-7400 
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BASIC Programming: Inside & Out 

In-depth coverage for all BASIC, QuickBASIC, 
GW-BASIC and Turbo BASIC programmers. Ex¬ 
plains how to use sound and graphics; create help 
screens and pulldown menus; manage windows in 
BASIC; use ML with BASIC; create business pre¬ 
sentation graphics; print multiple columns and side¬ 
ways for professional results and program serial and 
parallel interfaces. Has dozens of demo programs 
and routines you can easily adapt to your ow n pro 
grams. 600 pages with companion disk. 

#B084 ISBN L55755-084-G $34,95 


PC System Programming 

An encyclopedia of PC technical and 
programming knowledge. Features parallel 
working examples written in Pascal, C, 
Assembly and BASIC. Explains how to use 
extended and expanded memory, hard disks, 
PC ports, mouse drivers, graphics and sound. 
Also explains memory layout, DOS operations, 
fundamentals of BIOS and TSR programs. 
Includes complete appendices. 920 pages and 2 
companion disks w ith over I mb of programs. 
#BQ36 ISBN 1 -55755-036-0 $59.95 


Programming VGA Graphics 

VGA is becoming the standard display mode for PC 
applications. Learn techniques for writing by using 
the flexible and powerful VGA hardware and software. 
Includes new, unique DOS commands to perform 
dozens of VGA functions, Turbo Pascal and BASIC 
extensions for VGA display modes. 670 pages 
8 with 2 companion disks. 

I #B099 ISBN 1-55755-099-9 $39.95 Jl 


Teaches you PC assembly and machine lan¬ 
guage from the ground up. You'll team at your 
own pace using the unique simulator which 
show r s you how each instruction works as the 
PC executes it. 420 pages with 2 companion 
disks. Also includes evaluation versions of 
g A86 Assembler and D86 Debugger. 

I #BQ96 ISBN 1-55755-0964 $34.95 


Upgrading A Maintaining Your PC 

Shows you how to turn your PC into a high 
performance machine. Describes what you'll see 
when you open the "hood” and how all of the parts 
work together. You'll see how to add a hard drive, 
increase memory, upgrade to a higher resolution 
monitor, or turn your XT into a fast AT or 386 
screamer, without having to be an electrohl#wizard. 
#B092 ISBN 1-55755-092-1 $24.95 


Turbo Pascal Internals ffaj 

Gives you “know how"' to program faster, §jl 
easier, tighter and better. Find out how to Lise 
Turbo for: system programming tasks; writing * 2? 
TSRs; performing multi-tasking; using SAA | 
windowing and implementing expanded and s' 
exten ded me mory . Learn ho w r Turbo gene rales L 
machine code, handles the mouse, scans the fe| 
keyboard, uses UNITS and OOPS, performs. 
fast screen display and more. 750 pages with 2 1 Ap 
disks of more than 800K of source eoo^S^^ah 
#B080 ISBN 1-55755-080-8 $49.95 


QuickBASIC Toolbox 

Packed with powerful, ready-to-use programs and 
routines to help you write your own programs faster 
and better. Topics include; complete routines for 
SAA interfacing; pull-down menus; windows; dia¬ 
logue boxes and file requestors: BASIC Scanner 
program for printing completed project listings. In¬ 
cludes companion disk, 

#B194 ISBN 1-55755-104-9 $34.95 


Batch file Powertools 

Boost your computing productivity with this pack¬ 
age for making troly powerful baich files. Includes 
dozens of new batch commands for writing time- 
saving, easy-to-use “power batch files. Companion 
disk contains powerful “Batch BASIC" commands 
for writing even more useful batch programs. 240 
pages with companion disk. 

#B102 ISBN 1-55755-102 2 $34,95 


For fast delivery Order Toll Free 1400-451-4319 bo. 25, or FAX {616) 698 0325 

□ Yes, please rush the following items □ Yes, please rush your free PC catalog 
Apply to my □ Visa □ Master Card LI Am.Express / □ I have enclosed a cheek/M.O, 

_Assembly Language Step by Step 534.95 __ Programming VGA Graphics $39.95 

_BASIC Programming Inside & Out 34.95 _Turbo Pascal Internals 49.95 

_Batch File Powertools 34,95 _Upgradrig & Maintaining your PC 24.95 

_PC System Programming 59,95 __ QuickBASIC Toolbox 34.95 


n US & Canada Order Toll free 1-800-451-4319 ext. 25 


Computnng Know Ho 

Books to increase your productivity^ without the hardware investment 


Available at B Dallon Booksellers, Waidensottwaie, and Software Etc. and al other bookstores rralionwide 
ini ttie UK contact Computer Bookshops 021 -706-11BB, In Canada contact Addison Wesley 416-447-5101, 

Abacus!!! 

Dept, B4,5370 52nd Street SE, Grand Rapids, Ml 49512 
Orders: 1-800-451-4319 ■ Phone: (616) 698-0330 • Fax: (616) 698-0325 

In US and Canada add $4.00 Postage and Handling. Foreign orders add $12.00 postage per book. 

Ws accepl Visa, Master Card or American Express. Call ar Wiile for your (ree catalog al PC Backs. 
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Adventures in Musicland.$79 

Dr + T’s Music Software 
]Q0 Crescent Rd. 

Needham, MA 02194 
(617) 455-1454 
fax: (617)455-1460 
Clrdo 1156 cm Inquiry Card* 


After Dark 

Windows version . . $49.95 

Mac version ..... * $39.95 

Berkeley Systems 
1700 Shattuck Ave. 


Berkeley, CA 94709 
(415) 540-5535 
fax: (415) 540-5115 

Grde 1157 on Inquiry Card. 

Ami Pro 1.2 . $495 

Lotus Development Carp. 

Word Processing Division 
5600 Glenridge Dr. 

Atlanta, GA 30342 
(800) 831-9679 
(404) 851-0007 
fax: (404) 255-9460 
Circle 1158 on Inquiry Cord. 


Atari TT030 


2 MB of RAM. 

$2399.95 

4 MB of RAM. 

$2799.95 

8 MB of RAM. 

$3499.95 

PTC1424 Colour Monitor . 
TTMI95 Monochrome 

..$549.95 

Monitor.. 

Atari Computer 

1196 Bor regas 

Sunnyvale, CA 94088 
(408) 745-2000 
fax: (408) 745-4306 

Circle 1159 on Inquiry Card. 

..$995.95 

MoreFonts 2.0. 

MicroLogic Software, Inc. 
1351 Ocean Ave. 

Emeryville, CA 94608 
(800) 888-9078 
(415) 652-5464 
fax: (415) 652-7079 

Circle 1160 on Inquiry Card. 

..,$149.95 

Quicken 4,0.... ....... 

Intuit 

155 Linfield Ave. 

Menlo Park, CA 94025 
(800) 624-8742 
(415) 322-0573 
fax: (415) 322-1597 

Circle 1161 on Inquiry Card. 

....$59.95 


Spectre Cartridge.$299.95 

Gadgets by Small 
40 West Littleton Blvd,, 

Suite 210-211 
Littleton, CO 80120 
(303) 791-6098 
fax: (303} 791-0253 
Circle 1162 on Inquiry Cord. 


Systat 

DOS (version 5,0)............$895 

Mac (version 5.1) .... $795 

Systat, Inc. 

1800 Sherman Ave. 

Evanston, IL 60201 
(708) 864-5670 
fax: (708) 492-3567 


Circle 1163 on Inquiry Card. 

Tracker/ST ... $79.95 

Step Ahead Software 

496-A Hudson St , Suite 39F 

New York, NY 10014 

(212)627-5830 

Circle 1164 on Inquiry Cord. 


the case I have described is pretty simple 
compared with those routinely faced by 
social scientists, epidemiologists, crimi¬ 
nologists, and many others. It may be 
fashionable to denigrate statistics, but 
billions of dollars are allocated by statis¬ 
tical inferences. 

Statistics is popularly supposed to be a 
dry and dull subject, and in the old days 
it was; but a good part of that was due to 
the sheer tedium of the calculations re¬ 
quired. Systat and small computers take 
the sting out of that. 

I can't claim that Systat will make sta¬ 
tistical inference as exciting as Fallen 
Angels', but l suspect you would get more 
out of studying Systat than reading the 
book. (Actually, I recommend that you 
do both.) There are very few professions, 
business or science, that don’t have ques¬ 
tions that can be answered only by statis¬ 
tical inference. 

Winding Down 

Well, I’m now in Washington, finishing 
this up on the Zenith Supers Port SX, 
which remains too heavy while travel¬ 


ing, but it's still the best machine to use 
when I get to where I’m going. It’s time 
to get this on the wire. 

The two books of the month are reis¬ 
sues: Jacques Barzun’s classic Teacher in 
America and Bertrand de Jouvenel’s The 
Ethics of Distribution. Both are available 
from Liberty Fund (7440 North Shade- 
land Ave., Indianapolis, IN 46250, (317) 
842-0880). Liberty Fund has reprinted a 
number^of classics in history and politi¬ 
cal science, and it's well worth getting 
their catalog. 

The gizmo of the month is After Dark, 
a screen saver from Berkeley Systems. 
This has security stuff like optional pass¬ 
words to get your screen back, but mostly 
it’s just fun: you can put an aquarium, or 
flying toasters, on your PC’s VGA 
screen. There is supposed to be a Win¬ 
dows version Real Soon Now. 

It may be all over in the desert by the 
time you read this, but if you’re curious 
about the new wizard weapons, the easi¬ 
est way to learn is a $10 64-page illus¬ 
trated book called Desert Shield Fact 
Book (GDW, P.O. Box 1646, Blooming¬ 


ton, IL 61702). I sure wish some of the 
reporters would read this. They might 
get fewer things wrong. 

The computer book of the month is 
Undocumented DOS: A Programmer's 
Guide to Reserved MS-DOS Functions 
and Data Structures by Andrew Schul- 
man, Raymond J. Michaels, Jim Kyle, 
Tim Paterson, David Maxey, and Ralf 
Brown. The book, which comes com¬ 
plete with two disks of software, is pub¬ 
lished by Addison-Wesley. The title says 
it all. m 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers* comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle t do BYTE, 
One Phoenix Mill Lane , Peterborough, 
NH 03458 . Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply . You can also 
contact him on BIX as “jerryp. ” 
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ALTEC TO 
ABOVE THE REST 


Now you can have the power and performance of Altec’s fully loaded 48$ EISA 
Tower delivered to your door! Check out these outstanding features: 

$5295 


□ Intel 486-25 CPU □ 4 Meg RAM □ 1.2 MB 5.25" drive [ ] 1 *44 MB 3.5" drive □ 150 MB 18ms 
ESDI hard dirve □ ESDI controller with 32K cache □ 1 B-bit VGA card with 1 MB □ 14" VGA 
monitor fl 024x768) □ 2 serial, 1 parallel 4 1 game ports I 101 -key Keyboard □ MS Window 3.0 

□ Hi-Res serial mo use □ MS-DOS 3.3 or 4,01 (486 IS A SYSTE M $3895) 


Altec’s Guarantee: 

* 30 day money-back guarantee 

* 2 year warranty for parts and labor 

* Free 4 months on-site service 

* Lifetime toll-free technical support 



"AltecZip 386s are solid machines featuring 
brand-name parts. A good buy, 
they are Clearly affordable’' 

PC toagazme, May 3D 19(39 


MAGAZINE 


"Computer users should find Altec machine 
an excellent value with good performance." 

PC July ifltti 


Altec sets the standard for the highest quality design and 
manufacturing of alt our products. We're fast friendly, and 
ready to help you select the right features for your needs. 
Take a look at some of our other great systems: 


386/33 VGA 


$2695 


II Intel 386 33 CPU I 64K Cache □ 4 Meg RAM □ 1.2 MB 5.25" 
drive □ 1.44 MB 3.5" drive LJ 104 MB IDE hard drive □ 16-bit VGA 
card with 1 MB □ 14" VGA monitor (1024x768) □ 2 serial, 1 
parallel & 1 game ports □ 101 -key Keyboard □ MS Window 3.0 
□ Hi-Res serial mouse □ MS-DOS 3.3 or 4.01 


386/25 VGA 


$2395 


□ Intel 386-25 CPU □ 4 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 
MB 3.5" drive D104 MB IDE hard drive □ 16-bit VGA card with 1 
MB □ 14" VGA monitor (1024x768) □ 2 serial, 1 parallel & 1 game 
ports □ 101-key Keyboard O MS Window 3.0 □ Hi-Res serial 
mouse □ MS-DOS 3.3 or 4.01 

386/SX VGA $1795 

□ 2 Meg RAM □ 1.2 MB 5,25" drive □ 1.44 MB 3.5 M drive □ 40MB 
IDE hard drive 016-bit VGA card with 512k □ 14" VGA monitor 
{1024x758} □ 2 serial, 1 parallel & 1 game ports □ 101 - key 
Keyboard □ MS Window 3,0 □ Hi-Res serial mouse LJ MS-DOS 
3.3 or 4.01 

{20 Mhz version add $150) 

286/12 VGA COMBO $1595 

n 1 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 MB 3.5” drive □ 40MB 
IDE hard drive □ 16-bit VGA card □ 14" VGA monitor (640x480) 

□ 2 serial. 1 parallel & 1 game ports □ 101 key Keyboard □ Serial 
Mouse □ MS-DOS 3.3 or 4.01 □ Panasonic 1180 printer W/cable 

□ Surge Protector 

286/12 VGA STAR $1195 

□ 1 Meg RAM □ 1.2 MB or 1 44MB drive I 40MB IDE hard drive 

□ 16-bit VGA card □ 14 M VGA monitor (640x480, .41 mm) □ 2 serial. 
1 parallel & 1 game ports □ 101-key Keyboard □ MS-DOS 3.3 


A 


ALTEC 


Technology Corp. 


ORDER: 1-800-255-9971 
Tech Support: 1-800-255-9968 




lllllllt 


Policy: Same day snipping -wrih standard corigufations tor outers -betere 3 PM E ST 

Shipping and Handling extra PersonaJ and company checks require todays Id clear. 

Prices are subject to change, and ah items are subjed to availability. All returns must 
tie shipped prepaid, insured, ill original condition and complete with docureenlartKin. 

All returns must have HMA number. JO day money-back guarantee qtaes not include 
shipping. No surcharge for Visa & Master Card, S3& Fur American E*ptese 
Altec Technology Corporation * 18555 East Gale Avenue* Industry, CA 91748 * 818/912-3688 • FAX: 81B/912-S048 


Cirri a IB an Inauirv Cord. 


























































































































Renowned computer 
columnist Industry luminary. Best¬ 
selling science fiction writer. Ph.D. in 
Psychology. Chairman of the 
Citizens' Advisory Council on Space. 
Dr. Jerry Poumelle has been a 
successful evaluator of computing 
trends for so many years that his first 
computer is on display at the 
Smithsonian. 

So when Dr. Poumelle 
writes about a "CD-ROM explosion, 4 ' 
and about the Pioneer CD-ROM 
Minichanger as a surprisingly 
effective way to help manage that 
explosion, he writes from experience. 

One CD-ROM can hold up 
to 128,000 pages of information. The 
Pioneer CD-ROM Minichanger holds 
up to 6 discs at once - more than 3 

We did it with the world's 
first and only CD-ROM 
Minichanger. 

gigabytes of data - in a compact, 
reliable, easy-loading magazine. And 
as Dr. Poumelle reports, 'W$ 
surprising haw fast you am switch hack 
and forth among them r> (Byte, fan., 91). 

Why lose time searching for 
the right disc when it only takes 
seconds to search across discs to foe 
right piece of data? You can even 
daisy-chain up to 7 Minichangers 
from the same controller for access to 
more than 5 million pages of data. 

The Minidianger supports 
standard ISO 9660 file format 



through a SCSI interface for IBM, 
Macintosh, a nd other platforms. 

You can also use it as a CD-Audio 
jukebox. 

PIONEER BUNDLES 
AN UNBEATABLE SIX PACK 

Pioneer is currently selling 
a six pack of CD-ROMs (valued at 
$1,256) for only $395, less than I /3 
suggested retail price: Countries of 
the World (a valuable tool for 
businesses, libraries, universities 
and sdiools, with up-to-date 
gaigraphic, economic, and 
demographic information as topical 
as the war in Iraq, plus detailed 
color maps); US History (more than 
100 books); the complete works of 
Shakespeare; the complete Sherlock 
Holmes; Audubon's Birds of 
America (with color illustrations 
and actual bird calls); and Software 
Potpourri (including major software 
programs, a Movie Database, and 
the complete Bible.) 

See the list below for the 
distributor or dealer nearest you, or 
call Pioneer at 1-800LASERON. 

To find out whether you qualify to 
become an authorized reseller, call 
Kent Ekberg, Director of Marketing, 
Pioneer Communications of 
America, at (201) 327-6400. 

Let the final word on the 
Pioneer CD-ROM Minichanger 
come from Jerry Poumelle himself: 

11 Recommended. " 


YOU HAVE TO BE PRETTY QUICK TO 
SURPRISE JERRY POURNELLE. 


CD PIONEER' 



IDEAS THAT BECOME STANDARDS. 


INTRODUCING THE FIRST 



AND ONLY 

CD-ROM MINICHANGER. 


AS product names are trademarks of their manufacturers. 


Distributors: Bureau of Electronic Publishing Parsippany, |SJJ contact: Bany Cinnamon 800-828-4766 / Bytewkte Lachine, Quebec contact: Robert Eiman 514-636-5938 
Compact Disk Products New York, NY contact: Frank Graziano 800-634-2298 Computer Upgrade Corporation Anaheim. CA contact: Scott Lamb 714-630-3457 
FlexSys Corporation Newburyport MA contact: Steve Mycko 800-533-7756 / Gentry Associates, Inc. Orlando, FL contact: Richard Baker 800-688-2223 Ext. 396 
Graphics Techologies, Inc. Edina, MN contact: Stephen Harold 800-999-9382 / Kintronics, Inc. Elmsford, NY contact: Bob Mesnik 800-431 -1658 
Optical Access International , Woburn, MA contact: Neil Saiamack 000433-5133 i Relax Technology, Inc . Union City, CA contact: John Milich 41S471 -6112 
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WAYNE 
RASH JR. 


The Missing Link 


I could tell from the despair in ibe caller's voice that 
this wasn't going to be a happy conversation. The 
problem was a LAN installation in a publishing 
company that had too many standards. Some of the 
people in the company used IBM PC-compatible 
computers. Others used Macintoshes for publishing 
support, while other users had workstations that were 
linked with Ethernet using TCP/IP, To make matters 
even more confusing, a few people in the company had 
a small Token Ring LAN that used LAN Manager, 
while another group was running Novell NetWare. The 
company wanted to connect all users together, but it 
seemed impossible without making a majority of users 
change to something else. 

While a little extreme, the condition that this com- 
pany found itself in was not all that unusual. Many 
companies suffer from a LAN implementation strategy 
that is more accidental than anything. Usually what 
happens is that some workgroup finds that it needs the 
services of a LAN badly enough to convince the com¬ 
pany to spend money on it. It gets a LAN installed and 
everything's fine. Somewhere else in the organization, 
some other group decides the same thing, gets its re¬ 
quest funded, and installs a LAN. Since neither group 
has ever heard of the LAN that the other has, they pro¬ 
ceed independently and end up with two systems that 
are mutually incompatible. 

In the end, most large organizations that started out 
with LANs early ended up with islands of connectivity. 
People who were in these groups could communicate 
with each other, but they could not communicate with 
the rest of the company. Now that LANs have become 
widely accepted, the organizations involved have begun 
to move to a corporate enterprise network. The problem 
is, what do they do about those islands of connectivity 
that have existed for some lime now? Should they find 
ways to integrate them, or should they make everyone 
change to a single standard? 

Standardization vs. Integration 

There are good reasons why some companies opt for 
standardization instead of working to find a way to inte¬ 
grate a variety of users into an overall heterogeneous 
LAN. When the Federal National Mortgage Associa¬ 
tion installed LANs in its headquarters and in its re¬ 
gional offices, for example, the organization chose to 
go with a Token Ring LAN and to convert any noncon¬ 
forming LANs to that protocol. Likewise, the company 
standardized on Novell NetWare. In the case of the 



FNMA, this made sense, because relatively few LANs 
existed, and the cost of conversion was less than the cost 
of having to manage different kinds of LANs. 

Unfortunately , this isn’t true in every organization. 
Sometimes there are good technical reasons to have dif¬ 
ferent LAN standards. Unix machines, such as Sun or 
Apollo workstations, aren't going to run NetWare. A 
Mac is going to work best with AppleShare. Some 
Structured Query Language 
database servers require that 
they be on a LAN Manager- 
based LAN. Other applica¬ 
tions require Novell NetWare. 

In those cases, giving up a 
particular type of LAN would 
also mean giving up a service 
you need. If you'd rather not 
do that, then you need to find 
a way to integrate heteroge¬ 
neous LANs. 


Getting LANs of 
differing pedigree 
talking to one another 
is no picnic, 
but it is possible 


Heterophobia 

The two most common con- 
nections between different 
types of LANs are between 
Apple and Novell, and be¬ 
tween TCP/IP and Novell. 

This is because Novell owns 
approximately 70 percent of 
the LAN marketplace; conse¬ 
quently, the vast majority of 
communications with differ¬ 
ent LANs involves Novell 
NetWare in some way. Fortu¬ 
nately, most of the means for 
connecting different LANs 
are available for Novell Net¬ 
Ware, which works out nice¬ 
ly. A few users also need to 
connect their LAN Manager 
LANs to NetWare LANs, For 
those users, the options list is much shorter. 

Apple connectivity is becoming quite common now 
that Apple has towered the price of Macs so that they at 
least approach rationality. In offices where there are 
only Macs, the choice is simple. All you need to do is 
connect an AppleTalk network to each machine, and 
you’re in business. If you also have some IBM PC- 
compatible computers, however, you need to have 
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something more capable. 

There are two good ways to connect a 
LAN of IBM compatibles to a Macintosh 
LAN. The first, used by Novell, is sim¬ 
ply to support AppleShare within the file 
server. The second, used by Banyan, is 
to use a bridge to the Macs, Both choices 
work well, and both have their support¬ 
ers. Fve never noticed any overwhelm¬ 
ing reason to use one approach over the 
other. You should know, though, that as 
this is written, you can only use Macs 


with Novell NetWare 286. The software 
for NetWare 386 is still not yet being 
shipped, although this may change soon. 
In any case, Banyan's bridge to Apple is 
available for all its products and has been 
for some time. 

Installation of a bridge to an Apple 
network requires you to provide a com¬ 
puter and two network interface cards— 
one for the protocol you're using on the 
LAN and the other for AppleTalk—and 
to install the bridge software on that 


computer. This means that you must ded¬ 
icate a computer to the task. With Ban¬ 
yan, this is your only choice; with Net¬ 
Ware 286, you can use a bridge or use the 
server directly. 

Installing the Apple network on the 
NetWare server requires that you install 
an AppleTalk card in the NetWare serv¬ 
er. This counts as one of the four network 
interface cards that NetWare can support 
in the same server. Once you install the 
card, you have to install a software driver 
called a value-added process. The VAP 
allows the Apple network to have access 
to the NetWare file server. This also 
means that it can share files with any 
other computer on the network. 

With either Banyan's Vines or with 
Novell NetWare, the PC-based LAN ap¬ 
pears to a Mac user as if it were a stan¬ 
dard AppleShare network. Access to the 
network simply involves clicking on the 
network's icon. It then appears as if it 
were any other disk drive. The only real 
difference is that many of the PC data 
files cannot be used by Mac software 
without some conversion. In a few cases, 
such as with Microsoft Word and with 
WordPerfect, the conversions are simple. 

Uniquely Unix 

As the workstation market grows, and as 
more companies follow the U.S. govern¬ 
ment’s lead into accepting Unix as a stan¬ 
dard operating system, the need to con¬ 
nect Unix-based machines to PC LANs 
grows as well. The government POSIX 
standard and the GOSIP standard that 
accompanies it are providing a basis for 
compatibility that really hasn’t been part 
of Unix before, despite the claims of the 
Unix believers. POSIX, of course, is 
really Unix by a different name. GOSIP 
is the communications standard for PO¬ 
SIX networks, and it includes TCP/IP. 
The GOSIP standard used to exclude 
TCP/IP, but users refused to give in, so 
the standard was changed. 

In any case. Unix-based systems and 
close relatives usually communicate 
using TCP/IP. Other minicomputer and 
mainframe systems can also use TCP/IP, 
as can some wide-area networks. Most 
LANs, except for those of Unix ma¬ 
chines, don't use it. As you can see, 
these two types of networks are both too 
important to ignore each other. But right 
now they do, although a number of ven¬ 
dors have solutions. 

As with the Apple networks above, 
there are ways to connect PC-based and 
TCP/IP-based networks. These connec¬ 
tivity solutions typically involve bridges, 
gateways, and routers. When you're con¬ 
necting with a Unix-based system, you 


Q. What do the Mowing three 
companies agree on: 



UNiSYS 


ZENITH ri 

data systems wOOM 

Groups Bull 


A Zstf.m Terminal Emulation 


AT&T* Unisys and Zenith agree that KEA's ZSTEM is live 
best VT emulator for their US government contracts? KEAs 
ZSTEM series of terminal emulation and communication 
products has been satisfying strict government contract 
requirements for seven years, 

ZSTEM 240 offers full VT241 emulation with VT340 
extensions. ZSTEM 240 runs under both MS-DOS and 
UNIX 386 System V, letting you convert your MS-DOS PCs 
to UNIX System V without losing access to your VAX 
ZSTEM 240 supports all standard video adapters; VGA. 
EGA, CGA, MCGA, AT&T, Hercules and many extended 
adapters. No matter what video adapterAnonitor com¬ 
bination you use, ZSTEM 240 displays double-high/double- 
wide characters, 132 columns, and VT340 BeGIS, sixel and 
Tektronix graphics. 


*ZSTEM m is available from AT&T on SMSCRC. ZSTEM 220 for MS-DOS and ZSTEM 220 for UNIX are available from 
Unisys on Desktop III, ZSTEM 100 and ZSTEM 240 are available from Zenith Data Systems on GSA schedule. 

KEA Systems Ltd, 3738 North Fraser Way, Unit 10L Burnaby, BC, Canada V5J 5GL 
Retfoml Office; 314 East Holly Street, Suite 106, Bellingham, WA h USA 98225. 


ZSTEM and ibr KEA lnpj mtt Irademarfa r>1 KEA SpUrm* Lli All oilier brnnil jnJ ptodgti namrs a it Iratamrfas Or blistered tro4cirmlu llierr respective holders. 
OCopfrlght KEA Syticmi Ltd.. 199L All right* rrarvnl. 


ZSTEM 240 connects to your favorite networks, 
including Novell, 3COM. TCP/IP, Ungermann-Bass, Excelan, 
Wollongong, FTP, Sun and DEC'S CTERM and LAT. 

With KEAk top-notch technical support and documen 
tat ion. plus a solid warranty, 
you can be assured of quality 
products backed by quality 
people. Call today about KEA's 
complete line ol VT emulation 
and network products. 


KEA Systems Ltd, 

Orders: 1-800-663-8702 
Phone:(604)431-0727 
Fax: (604) 431 0818 


Coming soon: 
ZSTEM 320/340 
and 

KEAterm 420 
for MS-Windows 
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TISTICA 


CSS/3 “ Complete Statistical System with over 1,000 presenta¬ 
tion-quality graphs Fully integrated with all procedures and on-screen 
graph customization * The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 
techniques: multi-way tables with banners; nonparametrics; dis¬ 
tribution fitting: multiple regression: general nonlinear estima¬ 
tion; hgWprobit analysis; general ANCOVA/MANCffiA; steputfse 
discriminant analysis; log-linear analysis; factor analysis; duster 
analysis; multidimensional seating; canonical correlation; item 
anatvsis reiiahiidy. survival analysis: time series modeling: fore 
casting; tags analysis; quality control; process analysis, exfjeri- 
mental design f with Taguchi), and much more ■ Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system * Extensive data management 
faciiities (powerful spreadsheet with formulas; relational merge: data 
verification; flexible programming language) * Optimized {plain 
English menus/mouse) user interface: even complex analyses require 
fust few self-explanatory selections (CSS can be run without manual; 
Quick Start booklet explains all basic conventions) * Macros, hatch 
commands also supported ■ Ail output displayed in Scrollsheets™ 
(dynamic tables with pop-up windows and instant graphs) * 
Extremely large analysis designs (eg., correlation matrices up to 
32,000x32*000) ■ Unlimited size of files: extended precision: 
unmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
with many applications find. Excel® , Lotus 5'®., dBASE rv®, SPSS® ) ■ 
Highest resolution output on practically ail printers (inch HP 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
or more ■ Price: $595. 

Quick CSS" Subset of CSS/3: all basic statistical modules 
(incl. data management) and the hill, presentation'-quality graphics 
capabilities of CSS/3 ■ Price: $295. 

CSS:GRAPHICS ™ A comprehensive graphics 1 chart¬ 
ing system with data management ■ All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management ■ Hundreds 
of types of graphs* Interactive rotation and interactive cross-sections 
of 3D graphs ■ Extensive selection of tools for graphical exploration 
of data: fitting; smoothing; spectral planes; overlaying; layered com¬ 
pressions; marked subsets ■ Unique multivariate (e g. r -ID) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu ■ Import/export of graphs and data, 15 formats ■ Optimized 
(menu/mouse) user interface: even complex graphs require few 
keystrokes: all graphs on this page ran be produced from raw data in 
less than 20 minutes ■ Macros, baich/commands also supported ■ 
Unlimited size of files * Highest resolution output on all hardware 
(see CSS/3) ■ IBM compatibles, (>fQk or more * CSS:GRAPHJCS is 
included in C5&SWI5TICA (available separately for $495). 

Megafile Manager’" Comprehensive analytic data 
base management system * Unlimited size of files tup to 32,000 fields 
or 8 MB per record) ■ Megafile Manager is included in CSS/5 and 
CSS:SI\T!ST1CA (separately: $295). 

CSS:STATISTICA ,u A fully integrated system that 
combines ah the capabilities of CSS/3 and CS5:GRAPHICS into a single 
extremely comprehensive data analysis system ■ Price: $795, 

Domestic sh/h $7 per product: 14-dav monev back guarantee 
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2325 E. 13th St. • IWsa, OK 74104 * (018} 583-4149 
Fax: (918) 583-4376 




I- 

I* ■ ■ 
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STATISTIC A/Mac ™ A CSS-compaiibk. comprehensive data analysis 
and graphics system designed four tlie MadrtEosh * Large selection of statistical 
methods fulh- integrated with presenuni on-quality graphics (incl EDA. mutiiphas, a 
wide selection of interactively rotaiabte 3D graphs, Mud )riw-style inoLs) ■ Unlimited 
size d files ■ Exchanges data with fixed and other applications ■ Price, S395. 


Quick CSS/Mac ™ A subset rtf SKTtSTHA Mac all basic statistical 
modules and the lull, prescitLiiimi-quality graphics capabilities of STATlSTH'..VMiic ■ 
Price: $245. 


Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040^4200347; lax: 040/4911310, StatSoft UK (London, UK), ph: 0462/402322; fa*. 0462/482055. StatSoft Pacific (Melbourne. Australia). ph: 613- 
366-1766, fax: 613-806-3310. StatSoft Canacfa-CCO (Ontario), ph: 416-849-0737, tax: 416-S49-091B Available From: CORPORATE SOFTWARE and othor Authorized Representatives Worldwide- Holland: 
Lems* BY 02968-94210; France: Concept#! (1) 45669700, Sweden: AkademiData 010-240035; Spam: ADDUNK, SRLr ph: 34-3-459-0722 


CSS. CSS-3, CSS GRAPHICS, Megafile Manage, Quick CSS. STATISTICA, St&lSoft dBase tY. Fiscal. Lotus MroQrsw MswnrQsr-. PostSCNpl vt p trademarks fit their faspetitva ccmpaniK. SPSS is a Tegistered lrademarN at SPSS inc. 
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might find yourself using all three some¬ 
where in the scheme. 

Part of the reason for the complexity is 
that Unix systems and TCP/IP normally 
use Ethernet as the basis for their LAN 
systems. While it's now possible to run 
TCP/IP over Token Ring, it’s still pretty 
rare* PC LANs, of course, can use any of 
several LAN protocols, although Ether¬ 
net, ARCnet, and Token Ring are the 
most common. This means that you need 
to connect a PC-based LAN that might 
be running on nearly anything to another 
LAN that’s running on Ethernet, If your 
PCs are also using Ethernet, that simpli¬ 
fies the solution, but only partly. 

If you’re not already using Ethernet 
for your PCs, you will need to use a 
bridge to Ethernet. I talked about bridges 
in my March column, so you might want 
to check there to find out more about 
those devices. Once you’ve solved the 
Ethernet connectivity, you need to get 
your network operating system to under¬ 
stand TCP/IP. 

Two common approaches exist for 
connectivity between LANs that involve 
TCP/IP, One approach, used by The 
Wollongong Group and others, employs a 


router. The other, used by Racal-Inter- 
Lan, uses a gateway. Both approaches 
work well, although the approach you 
choose may depend to some extent on 
what you’re already using for a LAN. 
The Wollongong approach to TCP/IP 

AN standards 
have been a 
moving target 
for some time now. 



connectivity puts a router on the Ethernet 
that looks for packets addressed to a 
TCP/IP device arid converts them. The 
router consists of an IBM PC compatible 
with a network interface card and the 
company’s TCP/IP router software. One 


connection to the LAN is required for the 
Ethernet and another for whatever else 
you’re using. The router also looks for 
TCP/IP packets destined for a device on 
the PC LAN and converts them. The 
Wollongong device will support several 
types of LANs, although its best perfor¬ 
mance seems to be with Novell IPX- 
based LANs, 

For LANs that are already based en¬ 
tirely on Ethernet or that are bridged 
elsewhere, Wollongong makes a product 
called WIN/TCP for DOS, which allows 
communications between a DOS work¬ 
station and a TCP/IP device. The DOS 
workstation can then access the TCP/IP 
device, and the device can send informa¬ 
tion to the LAN using TCP/IP’s file 
transfer protocol to copy the file to a 
workstation. Since the file can be trans¬ 
ferred to the virtual drive that appears 
when you’re using the LAN, this means 
that you can move files from a TCP/IP 
device to the network file server, 

Racal-InterLan uses a hardware solu¬ 
tion for connectivity between Novell’s 
IPX LANs and TCP/IP, Its latest prod¬ 
uct, called TCP Server, is a package of 
two circuit cards and some software that 


Fast, 

aggressive, 
cheap, 
tireless, 
impartial, 
intelligent, 
decisive & 
tenacious! 

EXPERT FOR HIRE 
$495 

KnowledlgeSEEKER - a brainy and tireless information 
analyst, will help you make sense of your mountains of Lotus", 
dBase or ASCII data. Use its statistical know-how to find 
significant facts, figures and trends that will help you make 
better decisions - faster than ever before! Buying this $495 
PC software package will be the last decision youll ever have 
to make on your own. 

Knowledge 

SEEKER 

Database Decision Analyst 
from FirstMaik Technologies Ltd 

1990 FirstMarh TechnologiES Ltd. 

All Oltoi' Irate nwkt 


CALL 1-800-387-7335 
NOW ... For a FREE 
DEMO DISK . 



tELEEVTE 

TECHNOLOGY , /A/C, 


270 E. Pulaski Hd.. Greenlawn, NY 
11740 * 516-423-3232^516 385-8080 
1 800-835-3298 * Fax:516-385-8184 


Make Any PC 
A Protocol Analyzer 

Model 903 PC Comscope M'“ 

Simplicity, Power & Flexibility 


* Async and Bisync 

• HDLC and X.25 
options available 

• Operates in XT i ATI 386 
or compatibles including 
laptops 

* Split screen display for 
X.25 and SDLC 


• Operator programmable 
using standard DOS 
services 

• Supports most high level 
languages 

1 - 800 - 835-3298 
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With LANtastic Voice, talk is cheap... 



LANtastic's "Tiny Ram." 
LANlastic™[!fTeirs the 
smallest RAM requirement 


and award-winning. 


If you're interested in collecting your 
share of awards, listen to this idea; 

Inject sound into the software you develop 
with the LANtastic Voice Adapter and Voice 
Tfrj Programmers Interface ™ (VPI'“). 
y f Create educational or training programs 
that actually speak to students. 
Transform your LAN’s E-mail into voice 
mail. Develop talking software, music 
synthesis, or sound effects. The possibilities are 
as endless as your imagination — and as 
affordable as a one time-only cost of $195 for 
LANtastic VPI ™ and either $99 for LANtastic 
Voice Adapter or $199 for LANtastic Voice MC 


Adapter (for Micro Channel" 
computers). That’s a small pries to 

P pay for success, 

LANtastic VPI is a set of 
‘HEnr"' simple, straight-forward software 
routines which use the Voice Adapter to record 
and play digitized sound, VPI uses a structure 
called the Voice Control Block (VCB) — similar 
to an NCB or MCB in the NetBIOS— BEjg 
which contains pointers to blocks of 
data which can be used for PLAY and WtrfH 
RECORD. Commands can be no-wart, so the 
control returns to the calling program immedi¬ 
ately while the VPI works in the background. 


When the VPi command completes, your 
POST routine is called. 

So make your software laugh, sob, growl, 
warble, wail, sing, talk - iLAN TIMES 
because the LANtastic Voice i Mitw'w i i l iiii 
Adapter and VPI preserve your i 
sounds in nearly their original fidelity, your 
software will enter a whole new dimension. 
LANtastic VPI is sold to developers directly 
through Artisoft. For more information, call 602 
293-6363 or fax 602-293-8065. 

i 1 -ARTISOFT 

Revolutionizing Connectivity 


© 1991 by ARTISOFT, INC. All rifihta reserved LANtastic, LANtastic Voice, LANtastic VPT, Voice Prnujrammers 1 menace and VPE are trade 21 mits dJ ArUsofl. Inc. Mien) Chantkd Architecture Le a registered trademark stf Inlrmnl Iona! ftuJJIKW MActillWS Corpora I km 
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BUSINESS CONNECTION 


must be installed in an IBM PC compat¬ 
ible, It provides full bidirectional con¬ 
nectivity between NetWare 286 or Net¬ 
Ware 386 and any TCP/IP LAN. The 
two cards include the company's server 
card and NP600/XL network interface 
card. You will need to provide another 
compatible network interface card. The 
Racal-InterLan product allows users on 
the TCP/IP network to have complete ac¬ 
cess to the NetWare LAN, just as if they 
were NetWare users. This is a more com¬ 
plete solution than the Wollongong ap¬ 
proach, which supports mail and file 
transfer but not full interoperability. 

Racal-InterLan also developed a solu¬ 
tion to the thorny problem of providing 
interoperability between NetWare and 
LAN Manager networks. Using a prod¬ 
uct called the LMNS, users with Net¬ 
Ware and version Lx of LAN Manager 
could have complete interoperability. 
Unfortunately, Racal-InterLan found 
that the rapidly shrinking LAN Manager 
market wouldn't support the product, so 
it withdrew it, but the company will still 
sell it to LAN Manager l.x users on re¬ 
quest. If you have version l.x and a 


ITEMS DISCUSSED 

LMNS 

(price not available) 

TCP Server .. 

Racal-InterLan, Inc. 

155 Swanson Rd. 
Boxborough, MA 01719 
(508) 263-9929 
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.$5995 

Macintosh NLM 


20 users —... 

...$895 

100 users .... 

$1995 

250 users. 

$2995 

TCP/IP NLM NSP 
(price not available) 

Novell, Inc. 

122 East 1700 South 

Provo, UT 84606 

(800) 453-1267 

(801) 379-5900 
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WIN/Routefor DOS. 

WIN/TCP for DOS 

..$149 

One user... 

..$395 

20 users.... 

$3495 

The Wollongong Group, Inc. 

1129 San Antonio Rd. 


Palo Alto, CA 94303 
(415)962-7100 
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Novell LAN and have to connect them, 
LMNS is an excellent solution. 

The Novell Approach 

When Novell announced NetWare 386, 
the company said that it would provide 
support for LANs of many types, includ¬ 
ing AppleTalk and TCP/IP. While this 
support hasn't appeared as of this writ¬ 
ing, the products are expected to appear 
along with the release of NetWare 3.11 in 
late March, so you'll probably be able to 
find them by the time you read this. The 
Novell solution is to base everything in 
the file server. To connect your Macs, 
for example, you will make sure that you 
have loaded a software driver called a 
NetWare loadable module, and the Mac¬ 
intosh connectivity should be transpar¬ 
ent. The TCP/IP connectivity is sup¬ 
posed to work the same way. 

Complete interoperability is still a 
ways off for TCP/IP. The standard TCP/ 
IP support that's shipped with NetWare 
3.11 simply allows NetWare servers to 
use a TCP/IP backbone to communicate 
with each other. The LAN Workspace 
for DOS gives workstation connectivity 
to TCP/IP LANs. Because Novell has al¬ 
ready pledged to support Open Systems 
Interconnection and GOSIP, there's a 
good chance that the level of interopera¬ 
bility will increase as time goes by. Right 
now, though, you're still restricted to 
third-party products. Fortunately, some 
of them, including those from Wollon¬ 
gong and Racal-InterLan, are superb. 

Putting It All Together 

Now that you've seen that some types of 
interoperability are indeed possible, it’s 
time to see how you'd make it all work. 
You've probably gathered that nearly any 
LAN can find a way to communicate 
with TCP/IP, In the case of otherwise in¬ 
soluble problems, it’s always possible to 
use TCP/IP as a way of providing l imited 
communications between one type of 
LAN and another. Unfortunately, you 
won't always get the full interoperability 
that you may want, but you will get E- 
mail, file transfer, and possibly network 
management. If this is a sufficient level 
of support, then connectivity between 
different types of LANs is possible. 

Likewise, most network operating sys¬ 
tems have a way to connect with Macs. 
Now that Apple has announced that Macs 
will come with Ethernet as a standard, 
this connectivity may become easier. On 
the other hand, it may not. Apple, as is 
frequently the case, was confronted with 
the option of working within accepted in¬ 
dustry standards or finding a way to keep 
the price to its customers up a little, and it 


opted to ignore industry standards and 
keep the price up. This means that while 
you will probably be able to connect your 
new Macs to an Ethernet LAN, it's not 
clear whether it will do you any good. 

If there is one area of enterprise net¬ 
working that remains more difficult than 
it probably should be, it's interconnect¬ 
ing different kinds of LANs. Part of the 
reason for this is that LAN standards 
have been a moving target for some time 
now. Another reason is that most vendors 
of LAN operating systems would prefer 
that you stay with their products exclu¬ 
sively. While this may be understandable 
from their viewpoint, it does Little to 
meet your needs unless the LAN vendors 
provide a total solution. At this point, no 
vendors provide that kind of solution, 
unless your needs are quite simple. 

Right now, it looks to me as if the 
LAN business is still in the process of 
settling out after the shock from 3Com's 
abandonment of the network-operating- 
system market. 3Com was a major ven¬ 
dor of LAN Manager, and the company 
announced in January that it was quitting 
that market entirely. This and other 
moves may indicate that LAN Manager is 
sinking, perhaps permanently. At this 
point, it's clear that the LAN Manager 
market share is shrinking in all segments 
except those users who insist on a true- 
blue approach to networking. Even this 
may not last long, as IBM and Novell are 
already having serious discussions about 
an IBM move to NetWare as a standard. 

If LAN Manager does indeed suffer 
another blow, users will find their prob¬ 
lems suddenly simpler, because there 
will be fewer players in the market to 
consider. Essentially, the PC LAN mar¬ 
ket will belong to Novell and Banyan. Of 
course, the fact that it's simpler also 
means that there's less choice and fewer 
competitors, and that's not likely to help 
users in the long run. » 


Wayne Rash Jr . is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc . 
(Arlington, VA). He consults with federal 
and private sector clients on microcom¬ 
puters and communications, and he is co¬ 
author of two books for business network 
users: The Executive Guide to Local 
Area Networks a/r^The Novell Connec¬ 
tion. You can contact him on BIX as 
“waynerash , ” or in the to.wayne con¬ 
ference . 

Your questions and comments are wel¬ 
come , Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458 . 
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■ PC Magazine Editor's 
Choice (December 2$, 1990) 

■ 1 ina list, PC Magazine 
Award for Technical 
Excellence, 1990 

■ CompuAdd's award¬ 
winning customer 
service 
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COMPUADD 



PC Magazine, December 25, 1990 



Inter*’ 33MHz 386 
microprocessor 
Phoemx BIGS 5^KB 
cache, math 
coprocessor socket 
i supports Intel 80387 
or Weitek3167'i. 


Four hall-height front- 
access dove bays 


Room tor up 10 16MB 
DRAM ga memory 
board. 


FREE CompyAdd 

Windows 3 0. FREE 
Cornell Add MS-DOS 
4.01 anc FREE 
Microsoft Working 
Models p re loaded on 
nard drive models 


Five half-height internal 
drive bays. 


Parallel port and 
two senal ports built 
in to system board 


CompuAdd-exclusive 
‘hot siof designed for 
maximum performance 
with the CompuAdd 
HardCache ESDI 
controfter 


CompuAdd-exclusive 
mot slot' designed to 
maximize performance 
with the GompuAdd 

Hi Rez VGA card 

ejaHH 




FREE ComouAca 
mouse 


The case features 
quality construction 
throughout. PCM. 
12 2S'90f 


Motherboard designed 
by Com pu Add 
engineers to stretch 
ihe 386 performance 
envelope With the 
optional high-speed 
SRAM card 










OVERALL PERFORMANCE 


CompuAdd's Hot Slots 
Boost 333T Performance 


Look inside the 
CompuAdd 
333T. You'll see 
what prompted 
PC Magazine to 
call it "a speed 
demon" and 
"a power user's 
dream machine" 
in its review of 45 
leading 33MHz 
386 computers. 

You'll see CompuAdd-exclusive "hot 
slots," two 16-bit expansion slots 
designed to maximize performance of the 
CompuAdd HardCache/ESDI controller 
card and the CompuAdd Hi-Rez VGA card. 
Each slot still works perfectly with a 
standard 16-bit expansion card, should you 
choose that option. And you'll see a moth¬ 
erboard designed by CompuAdd to take 
maximum advantage of the optional, ultra 
fast SRAM board. 

Now, run the 333T. 

You'll see the speed 
that makes it the 
fastest 33MHz 386 
computer you can buy— 
as measured by top 
scores on seven of nine 
PC Labs benchmarks, 
including the 386 In¬ 
struction Mix Text. In 
its review, PC Magazine 
said the CompuAdd 
333T "scored the best 
time in the group, or 

close to it, on every test we put it through, 
boasting the best overall performance in 
the Held." 


The CompuAdd 333T is the right choice 
when you need full-scale multitasking 
capabilities in either a reliable network 
file server or a powerful standalone 
workstation. 

Compare 
the 333T. 

You'll see 
why PC 
Magazine 
praised its 
"top-notch 
expandabil¬ 
ity" and its 
"quality con¬ 
struction 
throughout," 
and why PC 
Magazine 

concluded that the 333T was the "best 
value in an intelligently designed PC.” 

You'll see that in value and performance, 
the competition can't touch the 

CompuAdd 333T. With the 
CompuAdd 333T at the 
heart of your network, you'll 
have the power, speed and 
expandability you need. 
Speed to keep your work 
flowing. Power to run 
today's — and tomorrow's 
— 32-bit software. Expanda¬ 
bility to grow with your 
business. And the 
CompuAdd commitment to 
quality and service. 

Call today for a CompuAdd value on the 
computer PC Magazine says "will be 
hard to beat at any reasonable price." 





CompufldcT 

Customer driven, by design. 

12303 Technology, Austin, Texas 78727 

£ LDnijnj.'Wd tlciqKHjLinn, ]99] Wr accejn Mastrrtiarcl, V|%A. money orders, certified checks and personal checks (pleas* allow ten flap lor processing!'. (ISO minimum ordtcl, rampny and instim- 

tiunal |>urLhiiM' orders (minimum Initial purchase thewalret iSOt. and wire Lr*osFon. Pl^aw add 2% tu all pmxlijsei inr mapping; and handling Itninlnuim Si lMnplng taiiiide the continental United Sates 

«n|l Increase 033,0. AJd, BUG far ilti|i|nrig uald handling APO/FTO addresses! minimum JiO), Pleasr appropriate |ncaJ sales laa. ffurty-day mtnny-baek fluaraojr* rmt Indude return Freight or shipping and 
handling. Opened software. vldantjprv other consumables and shlpptn* costs at* non rclun flablt All return Stems- must be accompanied by a return metchamdlse anthortsatlon (HMA1 numbei Trices and product 
dr script ft Nib ajv subject lO Cheng? Wllllnu-I notice. CurttpuAdd 1a llnl liable for damage due In umisakani at lypuM/aphtral eimrs. Call HOO-dbfi-. 1872 fat a copy ut i!utnpuAdd\ complete warranty. 












EDITORS’ 

CHOICE 


December 25, *990 
CompuAdd 333T 


CompuAdd 333T: 
Best Overall Performance 


19 9 0 

•FINALIST- 
PC Magazine Award 
lor Technical Excellence 



PCS 

CompuAdd 333 and 333T 
CompuAdd Corp. 


CompuAdd 333T 

The 333T is a proven winner, picked 
as Editors' Choice in PC Magazine , 

December 25, 1990! And picked as a 
finalist for PC Magazine's 1990 PC 
Technical Excellence award! It's the 
fastest 33MHz 386 system you can 
buy — as determined by top scores on 
seven of nine PC Labs benchmarks. In 
selecting the 333T as Editors' Choice, 
the editors credited the CompuAdd 
333T with "the best overall perform¬ 
ance in the field." 

CompuAdd 333 Full Profile 
The CompuAdd 333 Full Profile 
desktop system has the exact same 
performance as the 333T. Only the 
case is slimmed down. The Full Profile 
model sports three half-height front access and two half-height 
internal 5.25" drive bays, six 16-bit and one 8-bit expansion slots. So 

you have plenty of room to add extra 
drives and option cards. 

Whether you use it as a network 
server or as a powerful standalone 
workstation for CAD/CAM, database 
management, spreadsheet applica¬ 
tions or desktop publishing, the 
CompuAdd 333T or 333 gives you the 
fastest 32-bit computing power you 
can get in a 33MHz 386 system! 

CompuAdd Value 
CompuAdd built its reputation on 
giving you high performance com¬ 
puters at unbeatable values! Don't 
just take our word for it. An independent vendor-neutral survey of PC 
users asked people how satisfied they are with their PC purchases. 
CompuAdd received the best endorsement any manufacturer could ask 
for — CompuAdd ranked #1 for Value/Price, Quality, Commitment to 
the Customer and Overall Satisfaction! 

The researchers did not use vendor-supplied customer lists. The inde¬ 
pendent, statistically valid survey ranked 25 leading PC manufactur¬ 
ers, including IBM, Compaq, Apple and Hewlett-Packard. 

Call today for more details on CompuAdd's award-winning 
products and service! 




CompuAdd 333T and 333FP 
Features 

■ 80386 microprocessor running at 
33MHz 

■ 4MB DRAM expandable to 16MB 

■ 0 wait-state cache memory 

■ High-speed cache memory controller 
with 64KB SRAM cache 

■ 5.25" 1.2MB or 3.5" 1.44MB diskette 
drive 

■ Dual diskette controller 

■ Six 16-bit and one 8-bit expansion 
slots 

■ Four half-height front access and five 
half-height internal 5.25" drive bays 
(Full Profile has three half-height 
front access and two half-height 
internal 5.25" drive bays) 

■ One built-in parallel and two serial 
ports 

■ 80387 or Weitek 3167 math 
coprocessor socket 

■ FREE CompuAdd serial mouse 
$24.95 value 

■ FREE CompuAdd Windows 3.0 
$149 value 

■ FREE Microsoft Working Models 

■ FREE CompuAdd MS-DOS 4.01 
$89 value 

CompuAdd 333T base system 
$2775 - 66656 

CompuAdd 333 Full Profile base 
system S2595 - 66665 

Enhanced 333 systems upgrade base 
system features with: 150MB ESDI 
drive, CompuAdd HardCache/ESDI 
controller with 1MB RAM, 1024 x 768 
color monitor, CompuAdd Hi-Rez 
VGA card with 512KB RAM and 
640KB SRAM card. 

CompuAdd Enhanced 333 Full Profile 
$5395 - 66669 

CompuAdd Enhanced 333T 
$5575 - 66660 


333 Monitor and Hard Drive Options 


333T 80MB 
333T 200MB 
333 80MB 
333 200MB 


MGA 

66658 - $3575 
66661 •$3975 
66667 - $3395 
66670 - $3795 


CVGA 

66659 • $4055 
66662 - $4455 
66668 - $3875 
66671 - $4275 


CompuAdd 

Customer driven, by design. 

■ Call 800-456-6008 ^ . code814 1 

Hours: Monday - Friday 7:00am to 9:00pm CST; Saturday 9:00am to 5:OOpm CST 

12303 Technology, Austin, Texas 78727 

1*1 800 - 387-3266 M 95 - 8004)104401 IsHi 0800-373535 01306009 II 1-40364949 
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Is It Time to 
Telecommute? 


BYTE columnists, 
staff, and contributors 
debate the issues 


R oundtable is a forum in which BYTE 
editors, columnists, and contributors debate 
key issues that affect how you purchase and 
use hardware and software. The "conversations** 


take place on BIX. 

TOM THOMPSON; The outlook for both the U.S. 
economy and environment seems grim. According to 
the Administration, our energy policy is going to pro¬ 
mote little conservation. 

So we’ll still be driving inefficient cars, polluting 
the air, while domestic oil exploration could damage 
our environment. But with the network of wires, cables, 
and fibers, why can’t more employees telecommute 
via modem? If a significant percentage of employees 
worked via modem out of their homes, we would win in 
several areas: less oil consumption, less pollution, and 
less traffic, which would give our crumbling infra¬ 
structure a reprieve. But can telecommuting work? 
Will we miss the synergy of minds meeting around the 
coffee pot? Will some people simply goof off? Is 
enough of an "electronic infrastructure" in place for 
telecommuting to work? 

STAN MIASTKOWSKI: From 1982 to 1986, 1 worked 
for a company whose entire structure was based on tele¬ 
commuting, The company had about 150 employees. I 
was publications manager and had a staff of eight writ¬ 
ers and editors scattered across the country. 

Telecommuting is lough. Managers have to trust 
their employees, and the people who work for them 
have to be those ever-popular “self-starters" who can 
work independently. I had the most luck hiring people 
who had spent substantial parts of their careers work¬ 
ing as freelancers. 

The biggest problem wasn’t lack of communication. 
We had E-mail, daily telephone talks, and weekly con¬ 
ference calls. The biggest problem was being alone in 
the house most of the time. After a while, you feel in¬ 
credibly isolated (especially in a rural area). Produc¬ 
tivity, however, was very high. People were free from 
the tyranny of the time clock and could attune their 
work to their body clocks. Telecommuting also re¬ 
quires top management that’s committed to the idea and 
willing to back it. 


BEN SMITH: I spent the year before starting at BYTE 
telecommuting. At least once a day, 1 would walk to the 
neighbors 1 just to see some human beings. My work 
was solid, though. Unlike working at BYTE, my phone 
rang only when there was something important or a 
scheduled, daily conversation. I found that I worked an 


easy 10-hour day, because I 
was able to mix work with 
doing the household chores, 
which provided a nice break 
from sitting at my desk. 

OWEN UNDERHOLM: It 

does work, but telecommut¬ 
ing isn’t a good substitute for 
human contact. I only get to 
know all of you by way of the 
rather impersonal conferenc¬ 
ing system on BIX, occasional 
phone conversations, and rare 
personal meetings. The per¬ 
sonal meetings are extremely 
important. They allow me to 
add some real images and in¬ 
sights when I am dealing with 
you all on BIX. I can under¬ 
stand some of the subtleties, 
crosscurrents, and undercur¬ 
rents much better than I can 
with people I’ve never met. 

It is very important to have 
a conferencing system like 
BIX. E-mail doesn’t work be¬ 
cause it is too difficult for 
more than one person to ac¬ 
cess a single message and, 
hence, whatever ideas and 
thoughts it contains. 

JERRY POURNELLE: Ar- 


DON CRABB 

Contributing Editor 

FREDLANGA 

Editor In Chief 

OWEN UNDERHOLM 
Senior News Editor 

LARRY LOEB 
Consulting Editor 

STAN MIASTKOWSKI 
Senior News Editor 

JERRY POURNELLE 
Senior Contributing Editor 

WAYNE RASH JR. 
Contributing Editor 

KEN SHELDON 
Senior Editor, Features 

BEN SMITH 

Technical Editor 

TOM THOMPSON 
Senior Editor at Large 

JON UDELL 

Senior Editor at Large 

PETER WAYNER 
Consulting Editor 


thur D. Little has for years en¬ 
couraged senior analysts to 

stay home at least two days a week, but also insists they 
come to the office for two days. Everyone is supposed 
to be there the same two days, as I recall. 


FRED LANGA: I recently spoke with some laptop de¬ 
signers toying with the idea of bundling something like 
PC Anywhere or Carbon Copy with their next round of 
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machines. Those programs allow you to 
control your work PC from your laptop. 
It's a great idea that should give telecom¬ 
muting a boost. 

I’ve found it immensely useful, for ex¬ 
ample, to phone my at-work PC from 
some hotel or from home and access the 
office LAN to use the BYTE archives or 
to review files for upcoming issues. If I 
need to, say, send a memo to the publish¬ 
er, I can create text on my laptop or at 
home and print it out on the office laser 
printer where the office manager can 
grab it and treat it exactly as if T were sit¬ 
ting in my normal office. 

None of this replaces face-to-face con¬ 
tact or completely eliminates the need for 
a central office. But it sure can maximize 
the work you can do away from your nor¬ 
mal desk, and it allows you to stay pro¬ 
ductively mobile for longer periods than 
ever before. 

LARRY LOEB; The essence of a meeting 
can be captured on a conferencing sys¬ 
tem, as this very conference shows. Each 
message interacts with those that have 
come before it, extends a thought, and 
crystallizes it. Body language and sub¬ 
liminal messages get lost over a phone 
line. But for discrete, task-oriented work 
(like writing articles), conferencing is 
the way we will be working in the future. 

DON CRABB: Remote telecommuting 
software that incorporates sampled video 
(for a sort of Keystone Cops look) dis¬ 
played on each telecommuter's screen 
helps to restore that lost body language. 
I’ve used the Farallon setup remotely, 
with nothing fancier than a couple of in¬ 
expensive 8 mm Sony Camcorders feed¬ 
ing their sampled signal, plus com¬ 
pressed voice, into the text stream of the 
meeting. It’s impressive what the pic¬ 
tures can bring to the mix and the “live 
real meeting" feel. 

WAYNE RASH JR.: Even if not every¬ 
one has E-mail, getting such a thing is 
clearly within the capabilities of those 
who wish to have such. Actually, even if 
telecommuting required a fax machine, 
computer, modem, and E-mail account, 
it would require far less in financial and 
energy resources than does the purchase 
of an automobile. Goofing off isn't a 
problem, since there are ways to measure 
productivity that don't require a time 
dock, and ways of defining a job that 
don’t require a person's presence. 

Much work is done in ways that don't 
lend themselves to telecommuting. Some 
of the most important ideas in any com¬ 
pany come from the dynamics of people 
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SUBJECT: 

V.P., Engineering 





PROBLEM: 

Your competitor has 
announced the product 

Your Engineering team isn't 
even working on it 

Your customers want it now. 
What's your answer? 

SOLUTION: 

MICRONICS 


Today, time-to-market is 
everything. Everyone 
wants the latest technology. 
You have to have a product 
when the demand is hot. 
And it has to work. 


Before investing time and 
money now, and still miss 
the window, turn to 
Micron ics for your system 
board needs. 

Dedicated to advanced 
engineering, Micronics has 
a full line of 80386 and 
80486 ISA/EISA products. 


We provide excellent 
time-to-market and 
superior design without 
sacrificing performance 
or reliability. In fact, we 
have a proven record 
with hundreds of 
thousands of system 
boards in the field today. 


Micronics is your answer. 
Give us a call today. 


Our own designs, FCC 
certification, complete 
compatibility testing and 
less than 1 % field failure 
rates make Micronics 
system boards the 
industry leaders. 


MICRdDNICS 

GoMHUTSfiH INC. 

The Power 


232 E. Warren Avenue 
Fremont, California 94539 
(415)651-2300 
Fax(415)651 



















RESEARCH COUP. 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes _ 

Doesn Y Look Like IBM 


Rugged, Modular Construction 


Excellent Air Flow & Cooling 


Optional Card Cage Fan 
Designed to meet FCC 


204 Watt Supply, UL Recognized 

145W & 85W also available 


Reasonably Priced 


Call or write for descriptive brochure and prices: 
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meeting in the physical presence of oth¬ 
ers. A great deal comes from a person’s 
words, but a great deal also comes from 
people’s gestures—their body language 
if you will—and even how they conduct 
themselves at a meeting while they aren’t 
speaking. Much of this information can¬ 
not be carried over the line on a confer¬ 
ence call, much less carried in E-mail. 
The bandwidth of electronic media is 
still far too narrow for the communica¬ 
tions that people actually use. 

The result is that in a telecommuting 
workplace, those who get ahead will still 
be those who are physically present at 
least part of the time, simply because it 
will be their ideas that are presented 
most effectively. This will limit telecom¬ 
muting to certain specialities (like CO¬ 
BOL coding) that can be done by solitary 
workers, and even those will require 
some physical presence. In any case, 
while telecommuting is technically pos¬ 
sible, I’m not sure that it’s socially possi¬ 
ble yet, and I don’t think it will be until 
we get communications that work with 
more than just what we can currently 
squeeze through a modem. 

PETER WAYNER: Everyone has prob¬ 
ably heard the apocryphal urban folklore 
about the young office star who would 
come in at 4 a.m., get all the work done 
by 9 a.m., and then spend the rest of the 
day chatting with everyone. Pleased his 
boss and knew everything about the com¬ 
pany. Electronics don’t work for that. 

CRABB: Wow! Telecommuting is only 
useful for certain specialities like CO¬ 
BOL coding? Give me a break, Wayne! A 
1989 Department of Commerce survey 
showed that almost 28 million people 
either worked at home as sole entrepre¬ 
neurs or as part of their office job. An¬ 
other 10 million are expected over the 
next two years to do more and more of 
their office work at home as telecom¬ 
muters. These figures already indicate 
that the home office and home workplace 
are far more than just places where speci¬ 
ality workers are and will be working. 

MIASTKOWSKI: I see little possibility 
of full-time telecommuting becoming a 
reality in the next five years or so. In my 
experience, the biggest roadblock is old- 
style management that thinks employees 
must be watched and controlled. Admit¬ 
tedly, some people do fall into this cate¬ 
gory. But employees who are trusted and 
rewarded can give companies incredible 
productivity. I think telecommuting will 
ease into reality, with more and more 
people spending a couple days at home 


and a couple at the office. 

Another problem with working full¬ 
time at home is that there’s no easy break 
between home and work. When I worked 
at home full-time, I often felt as though I 
never left work, often going back into my 
office after dinner. It’s a habit that’s hard 
to break. Even though I now spend a full¬ 
time week at the BYTE office, I often 
spend my evenings working at home. 

LINDERHOLM: People using E-mail 
and conferencing systems seem to be 
ruder than they are in person (perhaps to 
do with “talking to a machine”). I be¬ 
lieve that studies show that frequently the 
same individual will be a lot ruder in 
communicating over E-mail than in per¬ 
son or by letter. If it is true, then it is a 
serious hindrance to telecommuting and 
will be a social issue for telecommuters. 

JON UDELL: On the other hand, it’s 
often noted that E-mail exerts a kind of 
social leveling effect—that is, it flattens 
a hierarchy and puts participants on a 
more equal footing than they would be 
face to face. Some corporations value 
that. Others, I suppose, would be threat¬ 
ened by it. 

KEN SHELDON: It can work, but it 
sometimes doesn’t. Case in point: I came 
into the office on Saturday before head¬ 
ing out for a business trip, hoping to get a 
lot of work done. A lot of the things I had 
to do involved BIX. Guess what? BIX 
was down for maintenance for the couple 
of hours that I was in the office. I was ex¬ 
tremely frustrated. 

CRABB: The inherent unreliability (be¬ 
cause of complexity, overstressed sys¬ 
tems, and other reasons) argues for 
everyone who plans to use electronic 
communications systems to have several 
backups ready to go. Something like a 
macro that lets you step through BIX, 
MCI Mail, and CompuServe until you 
make a connection and get through. 

This kind of intelligent networking 
(where a background agent runs through 
the connection possibilities for you, 
makes the connection, dumps your mes¬ 
sages, downloads new mail, and so on) 
might help ameliorate the inherent unre¬ 
liability in each service. Remote systems 
that accomplish this intelligent connec¬ 
tion without any user control (the way a 
good private-branch-exchange switch 
automatically selects the cheapest and 
most reliable outgoing long-distance tele¬ 
phone service for each call it will com¬ 
plete) might be the real breakthrough 
technology in portable computing. ■ 
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“ .. Hercules will have proved, twice, that you 
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FEATURE 


Future 

Documents 


Microsoft’s OLE technology and HP’s New Wave make it easier to combine 
text and graphics in “compound documents” for Windows 

MARTIN HELLER 


W hen I did my Ph.D. thesis “on the computer,” more years ago than I 
care to admit, I was faced with 2 hours of pasteup every time I pro¬ 
duced a draft. The thesis was done on the mainframe, all right, but the 
text was printed out on a line printer while the figures came off a 
Calcomp plotter. 

My thesis was, in fact, a “compound document”: It combined materials from 
several sources on one page* This magazine article is another compound docu¬ 
ment: It combines text, screen images, and artwork on the printed page. Corpo¬ 
rate annual reports are another good example; typically, they combine text, fi¬ 
nancial statements, photographs, charts, and artwork in a slick package designed 
to make investors feel good about a company. 

One of the goals of the desktop publishing revolution has been to eliminate the 
pasteup step from the printing process. For very high-quality documents, the 
goal is technologically unrealistic: You’re just not going to get photographic 
quality from today’s scanners and laser printers—certainly not anywhere near 
the quality of good four-color lithography. But for less demanding documents— 

an internal memo on fourth-quarter sales, 
DirfE 1 for instance—the technology is more than 

^ 1 L 1 adequate. 


Documents are no longer just 
static text* HP's New Wave 
and Microsoft's recently am 
nounced OLE are two tech¬ 
nologies that let documents 
contain text, graphics, and 
spreadsheets that are linked 
together and automatically 
update each other* 



Out of Data and Missing Links 

So why don’t more people produce com¬ 
pound documents? Because it’s a pain in 
the neck, that’s why. Consider the classic 
example of a spreadsheet that’s used in a 
word processing document. Say, for in¬ 
stance, that the spreadsheet was produced 
by Excel and is named SHEET, XLS. You 
use the Copy command in Excel; then you 
can either Paste or Paste Link in your 
word processor, such as Word for Win¬ 
dows. 

If you choose Paste in Word, what you’ll 
get is an image of SHEET, XLS as it existed 
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Figure 1: Paste Link uses the Clipboard to tell the application 
what to link , and it uses DDE to do the transfer. The document 
acts as a client requesting the information from the server, 
the spreadsheet. Behind the scenes, there is a conversation 
between the client and the server that links the data. 


BROKEN LINKS 


Document 


link to 

E:\EXCEL\SHEET.XLS 


File 

E:\EXCEL\SHEET.XLS 


Move file as part of disk reorganization 

File no longer exists! 

V 


Link to 

E:\EXCEl\SHEET.XLS 


Figure 2; With a DDE link , if you move the referenced file, 
the link will end up pointing to a nonexistent file. 


the moment it was created* You can now format the spreadsheet 
as a table and produce your memo* Pasting doesn’t involve Dy¬ 
namic Data Exchange (DDE); it uses the Clipboard to pass all 
the information. However, when the spreadsheet changes (e.g., 
when the new sales numbers come in on the second day of the 
month), you’ll have to Copy the spreadsheet to the Clipboard 
and Paste it over the old image. If you forget to update the 
Word document after you update the spreadsheet, you’ll have 
the embarrassing experience of circulating a memo containing 
last month’s numbers. 

On the other hand, you could choose Paste Link from Word 
for Windows. Paste Link uses the Clipboard to tell the applica¬ 


tion what to link; the actual linking is done using DDE. After 
you choose Paste Link, you’ll get a little dialog box asking if 
you want the link to update anytime the sheet changes; if you 
say yes, Excel will control when updates happen. If you say no, 
Word will control when updates happen* You’ll also see the 
specification for the link, which may be something like E: \EX¬ 
CEL \SHEET.XLS. (See figure 1.) 

Assuming that the DDE transfer works (and it might or 
might not, depending on how you’ve configured your system), 
you’ll see the spreadsheet information appear in your docu¬ 
ment, and you’ll be able to format it as a table and print it. Next 
month when you bring up the document it should automatically 
try to reestablish the link and get the updated spreadsheet. The 
key word here is should—the automatic update doesn’t always 
work, either, 

Here’s why; Suppose you give a copy of your document 
to someone else in your company. Inside the document, there 
will be a field with the information DDE 4t E: \EXCEL\ 
SHEET.XLS, 11 But SHEET.XLS won’t be on your colleague’s 
E drive* That person may not even have an E drive and, most 
likely, won’t have an E:\EXCEL directory* Even if you give 
him or her a copy of SHEET.XLS, that person will have to edit 
the DDE field in Word to point to the directory in which he or 
she chooses to place the spreadsheet (see f igure 2). 

It isn’t so bad to update one field. But suppose there were 100 
fields and each one had to be manually corrected anytime the 
file was transmitted. It happened to me—once—when I had to 
edit a manual someone else had written. Suffice it to say I'd 
rather not repeat the experience* 

Clearly, the broken link problem can be serious-even more 
so than the obsolete image problem* But there are solutions* 
HP’s solution for both problems is New Wave, which has been 
around for three years* Microsoft’s solution, called OLE, is a 
specification for integrating information from multiple applica¬ 
tions in a single compound document. I have a production copy 
of New Wave 3.0 installed on my machine, and I’m running it 
now; I have a beta-test copy of the OLE developer’s kit and a 
handful of OLE applications installed as well. In fact, you can 
run both at once, and if you are a developer, you can make your 
programs support both. 

Microsoft’s OLE 

OLE, which stands for Object Linking and Embedding, is 
Microsoft's open, industry-wide specification for compound 
documents* “Industry-wide" in this case means that Microsoft 
incorporated input from other major software developers— 
Lotus, Aldus, WordPerfect, and Micrografx. Linking refers to 
a process very much like DDE—-in fact, it's a process currently 
built on DDE—that lets one document refer to another docu¬ 
ment that can also update it in real time* Embedding refers to a 
process very much like clipboard pasting—which isn ’factually 
clipboard pasting—that lets one application’s document contain 
information created by a second application in the second appli¬ 
cation’s native format* 

I mentioned earlier that DDE doesn’t always work because of 
setup problems. OLE takes care of the setup problems by regis¬ 
tering all OLE-aware applications in a central database. It takes 
care of the DDE problem of one application needing to know the 
details of another by establishing a protocol of standard topics 
and procedures with which the applications talk to each other. 

An example is in order here. Suppose you’re working on that 
same old sales memo—the one with the spreadsheet numbers. 
And suppose you want to have, in addition to the spreadsheet, 
an illustrative graphic and a chart based on the spreadsheet. 
And suppose that you’ve got a word processor that supports 
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OLE, along with a spreadsheet, a chart maker, and a drawing 
program that all support OLE. You can set up the compound 
document with embedding, linking, or both. Since you’re go¬ 
ing to update the numbers every month, you do the spreadsheet 
and chart with linking. Since the graphic won’t change often, 
you do it with embedding. 

You write your memo. When you come to the spreadsheet, 
you insert a field that links you to the spreadsheet using OLE— 
as opposed to the DDE field you used to use. The OLE link is 
pretty much guaranteed to work, because all OLE applications 
know how to communicate with each other, and the informa¬ 
tion needed to start each OLE application is kept in a central 
database. (That isn’t true of DDE applications.) 

So you see the spreadsheet figures in your document. Only 
this time, instead of seeing raw numbers that you have to format 
in Word, you see the spreadsheet as it would be displayed by 
Excel. This is because, as part of OLE compliance, Excel has 
provided a spreadsheet "viewer” for use by other applications. 

Now things start to get tricky. You want the chart to be based 
on the spreadsheet, and the chart in turn to appear in the word 
processing document. Can you do it? Sure enough: You can 
create the chart within the spreadsheet as an embedded docu¬ 
ment (Excel knows enough to update internally linked graphics 
from data) and then link the chart to the word processing docu¬ 
ment, When you change the numbers in the spreadsheet, the 
chart changes automatically, and both change automatically in 
the word processing document {see figure 3), 

Finally, you create and incorporate the graphic. You can use 
an OLE-compliant version of Windows Paintbrush to create the 
graphic. How? Either from Paintbrush, or directly from the 
OLE-compliant version of Word. To do the latter, you’d Insert 
Embedded Obj ect (or something like that) in Word and then 
select Paintbrush as your server. Paintbrush would automati¬ 
cally open up and tell you that you were editing an embedded 
object. You’d draw your graphic and close Paintbrush, Instead 
of going into a .BMP file, the drawing would go directly into 
the compound word processing document. 

Anytime you wanted to modify the drawing, you’d double¬ 
click on it within Word, and Paintbrush would come up with the 
drawing loaded. Pretty neat stuff, and not that far out: I have 
versions of Cardfile and Paint modified for OLE that work In 
just this way. (Obviously, the drawings go on cards rather than 
on a Word page, but the mechanism is the same.) 

One thing that isn’t fixed by the current implementation of 
OLE is the broken link problem. If you create links and then 
move the documents, the links will break. If you embed rather 
than link, you don’t have to worry about the connection break¬ 
ing, but you do have to worry about the copy becoming obso¬ 
lete. So you have to decide in each case whether to embed or 
link. Embedding gives you a copy of the document that won’t 
get lost but might become obsolete; linking gives you a connec¬ 
tion to the document that won’t become obsolete but might get 
broken. 

OOFS: Files as Objects, Objects as Files 

OOFS is an acronym for Object-Oriented File System. In pro¬ 
gramming jargon, the combination of some data and a program 
that knows how to deal with the data is an object , This termi¬ 
nology is widely abused and very confusing (since object has a 
much more generic meaning in common usage), but it’s what 
object means in this case. The combination of Paintbrush and a 
bit-mapped image can be an object, for instance, and it is an 
object that can be contained within the OLE specification. 

Objects don’t necessarily have to be what you’d normally 
think of in terms of a written document. Given sound-recording 
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You too can enjoy the same proven safety. 
Over the past ten years more than 700 of 
my agencies and their contractors bought 
computers from Iverson, because of their 
experienced support and soundness. 


Uncle Sam Says 
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SUPPORT 
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IBM® PS/2® purchase. 
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computers in the firm's own 48,000- 
square-foot plant in Clearwater, 
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shipping. 
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Figure 3: With OLE links, the format of the linked documents 
is automatically applied because there is a central database 
and a set of “reader” programs for OLE-compliant 
applications. Here, a word processor document contains links 
to a spreadsheet and its embedded graph. 


MAINTAINING LINKS 

Move file as part of disk reorganization 

OOFS sees broken link 
and 'forwards call" 


Link to 
E:\EXCEL\SHEET.XLS 


\ 


G:\EXCEL DATA\SHEET.XLS 


Could also update link 
when file moves 


Figure 4: The object-oriented file system will resolve the 
problem of broken links described in figure 2. Any file that is 
moved leaves a forwarding address. 


and playback capabilities, voice, music, and sounds can be ob¬ 
jects. Given an animation player, animations can be objects. 
Given a way to record and play back handwriting, handwritten 
notes can be objects. Given a videotape or CD-ROM controller, 
video segments can be objects. 

Back to the image object. All of Paintbrush is not carried 
around inside a Word document. The “object” contained in 
this case can either be an embedded object (in which case the 
data is actually inside the Word document) along with a flag 
that says what program knows how to edit the data, or it can be a 
linked object, in which case what is inside the Word document 
is the name of the linked document along with the flag for the 
program to use to edit the data. 

Back to the subject of an “object-oriented file system. ” What 
this term seems to promise—and no more than promise, as 
Microsoft is loath to tell more—is a file system that can track 
objects and is oriented to, and knows about, the sorts of com¬ 
pound documents and linkages Tve been talking about. 
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You can hope, at least, that the object’■oriented file system 
would be able to remember that your spreadsheet is linked to 
your word processing document. You can also hope that, when 
you mail your document electronically across a network to a 
colleague, the file system recognizes and automatically ships 
all the linked documents along with the container document, or 
it maintains the linkages across the network. You can also hope 
that, when you have a major housecteaning and reorganize your 
hard disk, the file system will know that the spreadsheet previ¬ 
ously in E:\EXCEL\SHEET.XLS is now at G:\EX- 
CE1_DATA\SHEET.XLS. Think of the file system as a tele¬ 

phone exchange; you want the file system to do the equivalent of 
forwarding your calls when you change offices (see figure 4). 

Old New Wave 

Unlike OLE, HP's New Wave is well beyond the planning and 
development stage. It has been running on HP Vectras (and 
other similar machines) for several years now. It is also about 
to ship on HP-UX workstations. 

New Wave is implemented as a layer on top of Windows. The 
New Wave Office window is a “root” object that owns all New 
Wave tools and objects. Tools are resources (e.g., printers), 
represented on the desktop as three-dimensional icons. Objects 
are data (e.g., files) of specific types (e.g., applications), 
which may in turn contain other objects. 

People familiar with the Macintosh or the old Xerox Star will 
find New Wave easy to work with—much more so than Win¬ 
dows itself. You throw things away by dragging them to the 
trashean (later, you can root through the trashcan or empty it). 
You put files in folders by dragging them to the folder icon. You 
pul folders in the file cabinet by dragging them to the cabinet 
icon. You print a file by dragging it to the printer icon. You 
open a folder, file, or any object by double-clicking on its icon. 

New Wave also has helpful agents , which are scripts for auto¬ 
mating activities. (The agent icon wears FBI-ish sunglasses, a 
little pun.) New Wave also has bridges , its own version of the 
.PIF file that contains the information on how to run both DOS 
and Windows applications. (Bridges are much more complex 
and important than .PIF files.) And New Wave has object con¬ 
tainment links (described below). 

While OLE requires you to choose between embedding and 
linking at each step of producing a compound document. New 
Wave links between parent and child objects with a more inte¬ 
grated strategy: object containment links. These are internal 
links to external files, the information maintained in a data¬ 
base. As long as you use New Wave (rather than DOS or Win¬ 
dows) to work with New Wave documents, your links are un¬ 
breakable, even when you send documents across a network. 

New Wave’s intelligent database, the Object Management 
Facility (OMF), maintains linkages using a second name 
space , a second file-system directory that maintains its own list 
of New Wave-style filenames and the DOS paths to them. (You 
can convert documents to and from DOS files.) In the far fu¬ 
ture (with Windows 4.0 and DOS 6.0), Microsoft file systems 
will maintain linkages in a single name space. Microsoft is not 
likely to ship such an object-oriented file system before 1992, 
and in any case, it wilt require the Installable File System capa¬ 
bility scheduled for inclusion in DOS 6.0. 

New Wave is reliable with the current DOS file system, and it 
is fully hierarchical. New Wave objects can be moved into fold¬ 
ers, and folders can be moved into the file cabinet. Objects can 
be contained in other objects, and they can be shared. You can 
use a single TIFF image in multiple New Wave Write docu¬ 
ments and also have the image available from the New Wave 
Office desktop as an icon. 

continued 

























































HIGHEST 

BEST PRICE- 

QUALITY 

PERFORMANCE 


486/33 MHz EISA w/64K Cache.$4131 

486/25MHZ w/8Kcache ..........$1949 

386/33MHZ w/64K cache.$1199 

386/25MHZ w/64K cache......$1082 

386/25MHZ .. $997 

386SX/20MHZ.. $920 

386SX/16MHZ. $669 

286/12 MHz. $499 

Features: 1 MB w/0 wait state, 1.2 or 1.4 MB floppy drive, 1 parallel/ 

2 serial ports, 101 Keyboard, Floppy/IDE control ter & 200W power supply 



MOST EXTENSIVE Q||^ 

iTOMER SUPPC 

IRT ,NPC industry 

• One-year on-site Warranty 

■ Toll-free technical hot-line 

■ 30-day money back guarantee 

* On-site maintance by TRW through¬ 
out USA and Canada 

■ Free Installation of DOS if 
purchased with system 

4 Other software loaded at our low 
hourly rate 

Nationwide 
Training in 
home/office. 
Start-up course, 
only $99. 

• I tirs operator training in 
home/office (up to 4 persons) $99 

• Network design and installation 

• Two and three year on-site 
extended warranty 

• Driver and Application Software 
written 

• Free Installation video tape 


HARD DRIVE OPTIONS 


IDE 

$257 

ESDI w/ controllers 

(price includes monitor & adapter) 

12”MonoTTL. 720 x 350 . 

$135 

40 MB. 

150 MB 

.$1,283 

14" Mono VGA, 

640 x 480 


..257 

80 MB. 

...422 

340 MB 

.1,770 

14" Color VGA, 

640 x 480 

,52 

..304 

100 MB. 

...569 

650 MB 

.2,711 

14” Color VGA, 

640 x 480 

.41.. 

..425 

120 MB. 

...597 


SCSI 

14" Color VGA, 

1024 x 768 

.28........ 

..519 

179 MB. 

...786 

1 GB. 

.$5,580 

16" Color VGA, 

1024 x 768 

.31. 

..933 

200 MB. 

...879 

Erasable optical cartridge 

20" Color VGA, 

1024x768 

.31 .. 

1948 


DISPLAY OPTIONS 


LOW COST PRINTERS 

4 PPM OKidata Laser..$741 

8PPM Postscript Laser.2.254 

9 Pin NX-1001. 149 

24 Pin NX-2420 . call 

‘Free 6 Foot Parallel Cable Included' 
Other Models Available 


GSA SCHEDULE PRICES FOR ACTIVE/RETIRED MILITARY & FEDERAL EMPLOYEES 


Federal/Mi I itary/Aetive/Retired employees, with proper ID, are invited to purchase computers at Iverson's GSA prices.,.the 
government’s own special prices. GSA price offer limited to GSA schedule products. (Contract prices established by 
subsidiary, Internationa! Technology Corp„ with GSA Contract Number GSOGK90AGS5276, Some configurations not 
available on GSA contract.) Call to receive GSA quote or to place an order. 


ORDER TODAY 


1-800-444-PC90 


EXPERIENCED 

SUPPORT 

FINANCIAL 

STRENGTH 


SINCE 

1978 

CURRENT 
ASSETS 
(9/30/90) 
$17 million 


P.O. Box 6250 • 1356 Beverly Road 
McLean, Virginia, 22106-6250 

it IVERSON COMPUTER CORPORATION 

3 A Subsidiary of 

L IVERSON TECH 
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If there is a problem with New Wave, il is that relatively few 
applications are available that fully support it. Why is this the 
case? For one thing. New Wave was not very practical for end 
users before Windows 3.0 was introduced. For another. New 
Wave development has been difficult: Most developers had dif¬ 
ficulty getting their applications working as stand-alone appli¬ 
cations under Windows, a few hardy souls implemented DDE 
and Clipboard transfers, and only the bravest went on to sup¬ 
port New Wave. Developing a program that is part of a larger 
system is very different from developing a program that is a 
“thing unto itself/" alone in its own universe. 

HP is currently working hard to make New Wave support 
easier for developers to implement. The company is enhancing 
New Wave’s bridge capability to stay ahead of OLE, but it is 
hedging its investment by redesigning the New Wave develop¬ 
er’s kit so that applications supporting OLE will need very few 
changes to also support New Wave. 


OLE Implementation 

As it is currently designed for Windows and Presentation Man¬ 
ager, OLE manages compound documents using the Clipboard 
and DDE. Copy commands offer multiple formats to the Clip¬ 
board in order of their fidelity (the most preferable ones first). 
Applications that want to use the Clipboard should specify a 
format as well as content. An application wanting to paste from 
the Clipboard should take the first object with an appropriate 
format. (You wouldn’t, tor instance, paste a picture where text 
was expected.) Link is one of the possible formats on the Clip¬ 
board; it is offered only if the copying application can act as a 
DDE server. 

Along with standard, descriptive formats like Rich Text File 
and BIFF, applications can use native formats for private data, 
and OwnerLink formats for embedded objects. Native and 
OwnerLink data can be handled by object-specific libraries; 
the “viewer DLL” concept helps to make OLE more object- 
oriented and extensible than ordinary DDE. 

Suppose you are writing an OLE-compliant application that 
supports compound documents. You have in the middle of your 
private data format a “foreign” format—the embedded object. 
Somehow you have to connect this unknown format with a 
server that knows about this object. 

The information on what server handles what formats goes in 
a central registration database. In the beta-test version of OLE, 
the registration database is just a few lines in WIN.INI. The 
final implementation, however, will have a real database to 

handle registrations, presum¬ 
ably to efficiently look up the 
hundreds—or thousands—of 
OLE servers that will become 


FOR MORE INFO 


HP New Wave ISV 
Support Group 


available. 


Hewlett-Packard 
3410 Central Expy. 

Santa Clara, CA 95051 
(408) 773-7799 

Circle 1081 on Inquiry Card, 

Microsoft ISV Support Group 
Microsoft Corp. 

One Microsoft Way 

Redmond, WA 98052 

(206) 882-8080 

Circle 1080 on Inquiry Card. 


Clients and Servers 
An application that wants to 
receive or contain data from 
another application is called a 
client or a container. An ap¬ 
plication that can provide the 
data or edit an embedded ob¬ 
ject format is called a server . 
This terminology isn’t much 
changed from that of DDE cli¬ 
ents and DDE servers. But a 
few things have been added to 
make DDE work better; one 
of these is protocols. 


For instance, the standard OLE protocol is called StdFile- 
Editing. If a client has an embedded object that the user has 
double-clicked, the container sees that MyApp is the server for 
this object. Then the container checks that MyApp can support 
StdFileEditing with an OLE library call: 

if(EcdCreateFromClip("StdFileEditing" 
pStructj&lpQbj, 
option,cfFormat)==ECD_0K) { 

< actually do the editing> 

} 

As you can see from the above code, OLE library calls begin 
with the prefix Ecd and return a status defined with the prefix 
ECD_. ECD stands for Extensible Compound Document, 
which was one of the many early names for OLE. 

The OLE interface makes heavy use of a table of function 
pointers, called a vtbl, and a pointer to this table, called a 
vptr. The return codes from all the OLE functions are an enu¬ 
merated type (ECDSTATUS) with values ECD_OK, ECD 
_ERROR_ MEMORY, and so on. A general object structure, 
struct „ECD0BJECT, is provided for internal use by the librar¬ 
ies; client applications work with a long pointer to the object 
rather than the object itself. 

Client applications provide a callback function so that serv¬ 
ers can notify them of events that need action: for instance, no¬ 
tification that the object has changed and must be redrawn. Cli¬ 
ents also provide streams that the library can use for loading 
and saving objects. OLE provides three different rendering op¬ 
tions: The client can do all the drawing of objects, it can let the 
library manage the data, or it can let the library manage both 
the drawing and the data. 

The OLE library includes functions for managing the Clip¬ 
board, managing links, doing file I/O, creating and manipulat¬ 
ing objects, and rendering objects. Handlers specific to each 
object implement the details of many of these functions; the 
appropriate handler is called by the OLE library through a 
function table pointer (the vptr mentioned above). 

Most of the library functionality is embodied in object meth¬ 
ods. An object method has the same arguments as the corre¬ 
sponding application programming interface function; a han¬ 
dler may override any of the method functions. For instance, 
the API function 

ECDSTATUS FAR FAS CAL 

EcdDraw (IpOb j act , hDC, lpBounds, tiFormatDC) 

has a corresponding method: 

ECDSTATUS (FAR PASCAL #Draw) 

(IpObjeet,hDC,lpBounds,hFormatDC) 

whose pointer is kept in a vtbl. 

An OLE server has only one API: EcdReglsterServer. For 
the most part, a server is a supplier of methods. The client ap¬ 
plication calls the OLE library with requests, and the OLE li¬ 
brary in turn invokes methods supplied by the server. 

In the current implementation of OLE, links are done with 
DDE. Since all the client application does is call the OLE client 
API, and ail the server application docs is execute methods 
called by the OLE server library, the client-server implementa¬ 
tion details don’t matter. If a better communication method 
than DDE comes along in the future and the OLE dynamic link 
libraries change, it shouldn’t matter at all to applications using 
the libraries. 
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New Wave Implementation 

In contrast to OLE’s reliance on DDE, New Wave relies on the 
OMF for managing application-data binding, information 
links, and object integration. The object hierarchy descends 
from the New Wave Office desktop through office tools (e.g., a 
file cabinet), container objects (e.g., a file folder), compound 
objects (e.g., a compound New Wave Write document), and 
simple objects (e.g., a piece of text, a chart, or an image). 

The OMF keeps track of object relationships through infor¬ 
mation links. Each link has a parent (the container, correspond¬ 
ing to an OLE client) and a child (the contained object). Infor¬ 
mation links are managed entirely within the OMF; there is no 
need for DDE in New Wave, nor is there any need to physically 
copy or embed data, since the OMF information link is quite 
robust. An information link is both dynamic (like OLE linking) 
and persistent (like OLE embedding). 

In addition to simple containment links, OMF supports 
views , which are links combined with additional information 
that the child will pass to the parent on request or when the data 
is updated. Visual views allow the child’s application to display 
information in the parent’s window. Data views pass the under¬ 
lying data from child to parent, after which the parent is re¬ 
sponsible for displaying the data. 

New Wave applications communicate with other New Wave 
applications, New Wave system services, Microsoft Windows, 
and the OMF via messages. Normally in Windows, messages 
are passed only to active programs. OMF enhances the Win¬ 
dows message-passing facility by automatically launching inac¬ 
tive programs when they are the recipient of a message. Effec¬ 
tively, a New Wave program can send a message to any object 
and be sure that the message will arrive whether or not the ob¬ 
ject’s associated code is currently loaded. 

New Wave messages are quite general; individual objects 
need to supply methods to implement any appropriate mes¬ 
sages. A New Wave object supports each message for which it 
has a method. Messages are sent among applications via the 
OMF’s interobject message facility; interobject messages are 
addressed using the sender’s reference name for the recipient, 
the message type, and message parameters. The OMF returns 
the status to the sender after the message has been delivered and 
the appropriate action taken. 

In addition to the OMF, New Wave has APIs for agents (a 
systemwide task-automation facility) and CBT (computer- 
based training), as well as for context-sensitive help. Agent 
Tasks in particular offer a high level of flexibility and automa¬ 
tion to the end user. 

There is no question that, because of Microsoft’s influence 
on PC users, OLE will achieve acceptance. But HP’s New 
Wave is tried and true and will always offer users at least one 
more feature than OLE. With HP finally delivering New Wave 
for Motif, the company is offering its design to the largest 
growing base of new systems as well. Both OLE and New Wave 
are winners. 

New Wave adds a lot of useful functionality to Windows, at 
the expense of some extra overhead. OLE will add some of the 
same features as New Wave, primarily compound documents. 
But even if OLE is widely implemented. New Wave will offer 
extra features: object management, agent scripts, and so on. 
The ideal strategy for developers wishing to play in the new 
“information at your fingertips’’ arena is to write applications 
to fully support both OLE and New Wave. ■ 


Martin Heller, a contributing editor for BYTE, is a software de¬ 
veloper. He is currently writing an advanced Windows pro¬ 
gramming book. You can reach him on BIX as “mheller. ” 


Make Your Best Work 
Look Its Best! 


Name 

Definition 
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r(z)= / dt 

Jo 

Sine 
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Bessel 

1 f* 

Jo (z) = — 1 cos(zsin0)d0 

* Jo 

Zeta 

00 

cm = k ~‘ (** > 1) 

k=l 



PCT^X 

Typesetting Software 

For professional publishing and the power to produce high- 
quality technical documents, scientific notation, mathe¬ 
matical formulas, and tables, rely on PCT^X to make your 
work look its best. 

The next step beyond standard desktop publishing, PCT^X 
is the difference between average and expert. You'll get 
professional typesetting at amateur prices. 

PC MAGAZINE wrote: "(With PCT^O... you can achieve 
incredible precision in formatting text , especially mathe¬ 
matical expressions." 

INFOWORLD said: "No non-TfX-based program has such 
typographical aesthetics ... enormously flexible ... " 

New PCUgX 3.0, with double the page-building capacity, is 
now available. For 386 computers, there's PCTj#/386 and 
Big PCTeX/386. 

For a free product catalog and demo diskette 
call 415/388-8853. See the best for yourself! 

Europe: (31) 703237241 • (49) 24167001 #(49) 80248011 
(49) 73126932 • (44) 742351489 • (39) 290091773 
Asia: (886) 35265521 •Australia: (61) 34599671 

PERSONAL 

TjX 

INC 

12 Madrona 
Mill Valley, CA 94941 
Fax: (415) 388-8865 

PCTfX is a registered TM of Personal TfX, Inc. T^X is an American Mathematical Society 
TM. Site licenses available toqualified organizations. Inquire about PT1 distributorships. 
This ad was typeset using PClp( and Bitstream fonts. 
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Discover 
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Parallel 


Number 
Smasher 3 
860 ' 

The highest 
performance copro¬ 
cessor card to ever 
run in a PC, Number 
Smasher-860 delivers 
up to, 80 million single 
precision floating point 
operations per second 
at 40 MHz and produces 
over 10 Linkpack mega¬ 
flops. The board comes 
standard with an ISA inter- ■ 
face, two Transputer Link 
Adaptors that allow it to 
interface with a Microway 
Quadputeror Videoputer, your 
choice of our NDP Fortran, C 
or Pascal for the 00860, plus 8 
megabytes of high speed memory. 


Quadpuier , '' 

The Microway Guadputer 
is the world's most pop- 
ular PC Transputer develop¬ 
ment environment. It can be 
purchased with two to four 
Transputers and one to four 
megabytes of RAM per proces¬ 
sor The Quadputer runs all the 
popular Transputer development 
software, all of which is available 
from Microway. It is compatible with 
our Monoputer™ which provides tto16 
megabytes of RAM and a single TBQ0, 
our Videoputer™ which comes in VGA 
and higher resolution versions and is pow¬ 
ered by a memory mapped pair (TBQ0 and 34010), and our 
Linkputer™ whose cross bar switching network can 
dynamically link up to 32 Transputers. Finally, all Microway 
Transputer products can be used with our Number Smasher- 
860 to provide out-oMhis-world numeric performance! 


For more information, please call 508-746-7341, 


Microway NDP 860 Compilers make it easy to recompile your 
favorite mainframe, 80386 or PC appl baton for the 80860. The 
resulting code runs on our XTEND-860™ environment under 
DOS, UNIX or XENIX. 


The World Leader in PC Numerics 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL 508-746-7341 • FAX 508-746-4678 

U.K. - 32 High St., Kingston-Upon-Thames, 081-541-5466 • Italy 02-74,90.749 
Holland 40 836455 « Germany 069-75-2023 • Jaoan 81 3 222 0544 
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FEATURE 



Desktop 

Prototyping 

Amazing new technologies make building solid 3-D models as easy as printing out 
a document-using personal computers 

Lamont Wood 


i f you’re involved in industrial design, your CAD files 
may be your bridge to the future. Or they may anchor 
you to the past. 

That’s because new technology is emerging that lets 
you create objects on-screen. Once your design is finished, 
you can produce a three-dimensional physical model of the 
object (up to a cubic foot in size), much the same as you use a 
laser printer with desktop publishing software to create a 
facsimile of a printed page. 

All you have to do is transmit the CAD data in a special 
format to a rapid automated prototyping or toolless model- 
making machine (the field is so new that the terminology is 
still not settled). Using one of several processes, this ma¬ 
chine will “grow” your model from raw material, un¬ 
touched by human hands. 

So far, the new technology is used mostly for making in¬ 
dustrial design models (or prototypes) out of plastic or in* 
vestment casting wax (Le*, wax that is melted away to create 
a mold). Such models are integral to the industrial design 
process, either for “form, fit, and function” testing or just 
for aesthetic visualization. 

Making a complex model by hand or by numerical-con¬ 
trol (NC) milling machines can take weeks and may have to 
be redone for each stage of the design process. Rapid auto¬ 
mated prototyping, however, allows even the most complex 
prototypes to be made overnight—an advantage so compel¬ 
ling that this process is already being widely used in the 
automotive, aerospace, and medical fields. Experts agree 
that anyone in the design field is likely to encounter this 
technology in the next few years. 

That also means that many industrial design organiza¬ 
tions will have to update their methods, since 2-D CAD is 
not adequate for the process of rapid automated prototyping. 
Even 3-D wireframes are usually not adequate. Generally, 
you need 3-D surface models, and solid-object models are 
still better, if only because you don’t have to worry about 
whether the surfaces of the models have gaps in the corners. 
(Solid-object models contain information about what’s in¬ 


side an object, rather than just what appears on the surface 
of the object*) 


From Screen to Reality 

There are several approaches to toolless model-making, but 
generally, the process starts with a workstation CAD design 
that is output to a file using a special format. This format, 
called STL (for stereo-lithography , a technology used to 
produce models), is supported by over 40 CAD packages* 

Using an approach similar to one that many CAD pack¬ 
ages use to draw surfaces of on-screen images, an STL file 
defines the surface of an object as a set of interfacing trian¬ 
gles. Each triangle is defined with three vertices and a nor¬ 
mal , which identifies which side faces out and which faces 
in. The STL file can use any unit of measure as long as there 
are no zero or negative coordinates. 

The file is then fed to the toolless model-making ma¬ 
chine, which generally has a powerful microcomputer for 
its controller. The controller uses special software to 
“slice” the object described by the STL file into cross sec¬ 
tions, or layers* The machine then uses one of several tech¬ 
niques to deposit a 

EVTE 


material in a container 
in a precisely con¬ 
trolled manner, build¬ 
ing the defined object 
one layer at a time (see 
the figure). 

If cross sections of 
an object are taken at 
random points in the 
process, they may 
produce unconnected 
“islands.” Therefore, 
some techniques will 
require that you add 
thin webbing to a de¬ 
sign to keep the object 


ACTION SUMMARY 


Now you can create small 
3-D models from a personal 
computer, just as you can 
use a printer to create 2-D 
images—but the units aren’t 
cheap, and it's best to have a 
CAD system that uses solid- 
object modeling. 
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together during construction. You peel off the webbing later in 
the process. 

Aside from the size restriction and the limited range of mate¬ 
rials that can (so far) be used, the main limitation of tool less 
model-making is the tolerances that can be achieved. A model 
that will be used for a production mold will typically require 
tolerances of ^ l000 inch or better. Tolerances claimed for tool¬ 
less model-making machines, meanwhile, average about 
inch. Skilled operators, however, have been known to produce 
small models that could go straight into production. 


Stereo-Lithography; Printing in 3-D 

The leading technology in the field of rapid automated proto¬ 
typing is stereo-lithography. This process was pioneered in 
1987 by 3D Systems (Valencia, CA)—the company that created 
the STL file format. 

In stereo-lithography, an ultraviolet laser scans the first layer 
of a sliced object onto the surface of a vat of a special resin. The 
resin polymerizes (solidifies) when it is hit by the ultraviolet 
light. The system then lowers the model slightly into the tank 
and scans the next layer. This process continues, adding layer 


FROM SCREEN TO FINISHED MODEL 



Download as STL file; 
perform "slicing’ 1 


MM9 

# 




Perform 

stereo-lithography 




Rapid automated prototyping, a technology that is now available on microcomputers and workstations, lets you build prototypes 
from solid-model CAD drawings—just as you use a printer to create 2-D printouts of screen images. 


138 BYTE ■ MAY 1991 


ILLUSTRATION MICHAEL PREMDERGAST « 1991 














NO (HARM! 


We Added...to DesignCAD 3D version 3.1: A Basic-like programming language 
entitled BasicCAD. We added new commands. We added hardware support for dozens 
and dozens of new devices We made hundreds of overall internal enhancements! 

We improved the manuals, the packaging and the speed. 

How much extra did we charge? Nada. Nothing. Zip. No extra charge at all. 

Oh, sure...our accountant said we could increase the price. Our lawyer said there was no legal 
reason not to charge more. A minister said we had no moral obligation to keep the same price! 
So, why didn’t we raise the price for DesignCAD 3D version 3.1? 

Because...in the Great American Tradition we said 
“Aw... What the Hech. Let’s see the other guys beat this price!” 

DesignCAD 3D version 3.1 sells for $399. 

Does this include everything? Yes. We include everything! The programming language, the - 
hardware device drivers (more than 450). built-in shading capability, hidden line removal capability, 
solid-object modeling capability, translators to-and-from other file formats, are all included! 

How can you afford to sell a program like this at such a low price? 

This is our most often’asked question. We have a simple answer. Volume. We sell'thousands 
of these programs each month! If we were to charge thousands of dollars per copy 
(like our competitors) we would restrict our sales to the professional trades only. 

By lowering our price we sell to.professiona! architects and engineers as well as 
the ordinary individual!. Many ordinary individuals purchase DesignCAD 3D 
for personal projects. Many people purchase DesignCAD 3D arid perform CAD 
Drafting at nights and on weekends as a second job! 

People design “dream homes” and “widgets”. 

The uses are limited only by YOUR imagination! 



If there ever was a CAD program 
out to prove that AutoCAD, CADKEY, 
VersaCAD, and other $3000 programs 
are overpriced, it’s DesignCAD! 

(MicroCAD Nws review) * _ 


EDITORS' 

CHOICE 


DesignCAD so 
$399 


<m American 

Smalt Business Computers, Inc. 

327 South Mifl Street - Pryor, Oklahoma 74361 
(918) 82 5-4844 * FAX <918) 825-6359 


Remember - American Smalt Business Computers also sells a 2D version of DesignCAD, It costs only $299! 
Write or call for FREE brochures that will help you determine which program best suits your need! 
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Photo 1: Selective laser sintering, a process developed by 
DTM, starts with a surface model CAD design (a). A laser 
then ‘welds ” together particles of wax or plastic (b) to create a 
single cross section of the model The system builds layer upon 
layer to create a model, which is used to make the finished 
object—in this case , a gear (c). 


upon layer, until the model is finished. You must add webbing 
to your design to keep parts from floating away, and the object 
has to be cured after the modeling is finished. 3D’s machines 
range in price from $95,000 to $385,000 and use 386 com¬ 
puters as system controllers. 

Another stereo-lithography machine uses a slightly different 
technique: Instead of lowering a model into a vat, it raises the 
resin level. This $195,000 system from Quadrax Laser Tech¬ 
nologies (Portsmouth, Rl) uses a more powerful visible-light 

p 

A rototyping service bureaus 
still receive design files in every 
conceivable format, including 
on the backs of envelopes. 



laser that partially cures each layer as it goes along. The system 
also controls the diameter of the laser beam, making it thinner 
for drawing a perimeter and thicker for filling an interior. The 
Quadrax unit is controlled by an i486 CPU and accepts STL 
input as well as input directly from I-DEA5, a solid-object 
modeling CAD software system from Structural Dynamics Re¬ 
search Corp. (SDRC) in Cincinnati, Ohio. 

Another, more elaborate version of stereo-lithography is 
available from Cubital (Herzlia, Israel). The company’s 
$490,000 Solider 5600 makes models with the “solid base” 
curing process. This process exposes each layer of polymer res¬ 
in to powerful but conventional ultraviolet light through a pho¬ 
tomask. The system makes a new mask for each layer using 
electrostatic toner. The ultraviolet light is powerful enough to 
cure each layer of polymer immediately. After curing, the sys¬ 
tem removes the unpolymerized resin and replaces it with mol¬ 
ten wax. It cools the new polymer-wax layer and mills it to the 
correct thickness. Then the next layer of polymer is deposited, 
and that new layer is treated the same as the one before. When 
the model is finished, the wax is washed or melted away. 

Despite the number of steps in this process, the Cubital ma¬ 
chine can deposit 60 to 100 layers per hour, each with an aver¬ 
age thickness of 0.15 millimeter. The unit is controlled by a 
VAX station 3100 over an Ethernet connection. Cubital accepts 
STL, SDRC, and other CAD formats but converts them to its 
proprietary Cubital Facet Language format. Because the wax 
supports any floating pieces until they are attached, designs do 
not need webbing. 

Sintering and Plotting 

An entirely different approach, called selective laser sintering, 
comes from DTM (for desktop manufacturing) of Austin, 
Texas. This technology involves depositing a layer of fine pow¬ 
der (usually investment casting wax or plastic) in a container 
and heating it nearly to the powder’s melting point. A powerful 
laser then sinters the powder—welds the particles together 
without melting them—to produce a cross section of the desired 
object. Another layer of powder is then deposited, and the next 
cross section is produced (see photo 1). This is followed by 
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How to make the work go faster 
and the money go slower. 



NEC PowerMate 3S6/S5S. The affordable entry to Atpft performance $83 protecting. 


For advanced applications like CAD/CAM, presentation graphics or 
financial modeling, you can’t go wrong with the PowerMate" 386™/25S. 
For far less than comparable 386 systems, you get 25MHz speed, 2MB 
of RAM (easily expandable to 16MB via SIM modules) and a 32K memory 
cache. You also get something you can’t get from anyone else at any price: 

NEC. For more information call 1-800-NEC-INFQ, 

CaC 

Computers and Communications 


SEC 
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DESKTOP PROTOTYPING 



Photo 2: The 3D Modeler from Siratasys deposits a filament of 
melted plastic—much as a pen plotter creates a 2~D drawing — 
of objects as simple as the head of a golf club (top, model 
on left, finished club on right) or as complex as a turbo fan 
(bottom). 


more layers until the object is complete. 

Since the unused powder supports overhangs, the system 
needs no webbing. But the major attraction of the process is that 
it could conceivably be used with metal as well as plastic and 
wax, allowing you to make working parts on demand. That, 
however, appears to be several years away. 

The DTM unit is controlled by a 386 microcomputer running 
Unix, and it accepts input in the STL format. DTM hopes to be 
selling end-user machines next year. 

Meanwhile, a start-up company has entered the field—with a 
technology that has attracted immediate attention because of its 
comparatively low price and because it does not use exotic 
chemicals or heat. The 3D Modeler from Stratasys (Minneapo¬ 
lis, MN) is basically a pen plotter that deposits a filament of 
melted plastic or investment casting wax instead of ink (see 
photo 2). The device moves at 15 inches per second, building a 
model of up to 1 cubic foot through successive laminations. 


The Stratasys Unix-based slicing software is a subset of the 
CAM system marketed by CAMAX Systems of Minneapolis 
and can accept standard NC codes, IGES files, and STL files. 
Due to the way the unit deposits material, you don't need a sur¬ 
face model; 3-D wire-frame CAD models will suffice. The 3D 
Modeler does, however, require webbing for unsupported sub¬ 
sections. 

Siratasys is offering its 3D Modeler with a base price of 
$130,000. The unit's software can run on Sun Microsystems, 
Silicon Graphics, Hewlett-Packard, or IBM RISC System/6000 
workstations, or it can be purchased with its own Silicon 
Graphics Iris workstation for $178,000. 

Prototyping the Future 

In the days to come, vendors of rapid automated prototyping 
equipment will be shooting for better tolerances, lower prices, 
and a larger market. Another likely major development in the 
field is an enhancement or replacement of the current STL file 
format. That's because STL is too limited for the things manu¬ 
facturers would like to do, 

“The approximations it uses keeps us from hitting the toler¬ 
ances we are working toward," says Ray Hill, general manager 
at Quadrax. Hill notes that curves are often hard to fit with tri¬ 
angles. Also, for the purpose of adding “offsets" to various 
curves (to compensate for expected shrinkage during curing), 
it would be nice if the file description could divide the object 
into its geometric components. “But with STL, a cross section 
of an object looks like one entity—a cross section of a box is 
seen as one line instead of four.” Quadrax is working on a re¬ 
placement for STL but hasn't released details. 

Others feel that STL, while not perfect, is better than noth¬ 
ing. Kent Nutt of DTM says, “I agree that STL is not adequate, 
but it's a good first step, and we need an industry standard right 
now." Nutt noted that most CAD packages that support STL let 
you set the resolution, allowing you to use more and smaller 
triangles for complex surfaces. Of course, this takes more disk 
space and processing time. 

Another change that will need to occur is among users, who 
do as much as three-fourths of all design work with 2-D CAD 
systems. (Operators of rapid prototyping service bureaus report 
that they still receive design files in every conceivable format, 
including on the backs of envelopes.) 

Ai Cassista, principal engineer at DEC in Maynard, Massa¬ 
chusetts, says, “Rapid prototyping is only a small part of the 
things possible because of sol id-object modeling CAD. Thanks 
to the volumetric information it gives you, you can do tolerance 
analysis, play what-if games for manufacturing, or try different 
materials before making the part." 

Cassista admits that DEC was markedly unsuccessful in pro¬ 
moting solid-object modeling until they were able to demon¬ 
strate these other types of analyses. Once they did, they saw a 
migration to solid-object modeling. 

Today, you can actually have a 3-D prototype of your CAD 
creation on the table the day after you design it, while someone 
without a rapid automated prototyping system may work for 
months to get their design off paper. That's why, according to 
Structural Dynamics' Chuck Kuess, “we see a tremendous 
need among our customers for rapid prototyping, and we have 
to believe that the customers of other CAD vendors are similar 
to ours. It's a small field today, but we think it will become big. 
It will be something you encounter more and more often in the 
design field.” ■ 


Lamont Wood is a freelance writer specializing in high technol¬ 
ogy. He can be reached on BIX as IwoocL ,J 
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‘With on-site service 
included, these Zenith 
ita Systems PCs give 
3 total confidence for 
3 future” 


ZENITH DATA SYSTEMS INNOVATES AGAIN™ 


Now the Total Performance • TotalCare Bonus gives you on-site 
TotalCare™ Service with eligible Zenith Data Systems PCs! 





Today, you need confidence that the PCs you choose can carry your business into the 
future and stay up and running when you need them. That’s why some of our most 
advanced desktop PCs are now available with a very special feature—one full year of 
on-site TotalCare Service* at no additional charge. 

ThtalCare protects your PC investment Just one toll-free call to our 
24-hour National Response Center puts you in touch with a North 
American network of over 2000 employees. And if you need on-site 
service, an experienced Customer Service Engineer will travel to your 
business to make things right—the next day in most cases! You can even 
purchase TotalCare contracts to cover other manufacturers’ products. 

This special offer includes hard drive models of the Z-386SX/20™ PC, 
the Z-386/20™ and Z-386/25™ Workstations, the Z-386/33E™ File Server and the 
Z-486/25E™ Personal Workstation. All come with MS-DOS® 4.0 and Microsoft® 
Windows™ version 3.0 pre-installed , plus a Microsoft Mouse. 

Add our award-winning Flat Technology Monitor; or 
our advanced 16" (15" v) high-resolution monitor for our 
Z-486/25E, and you’ve got The Seamless Solution — 
our formula for total performance in todayh graphical 
computing environment 

But you’ll have to hurry to take advantage of the Total 
Performance •TotalCare Bonus —offer ends May 24,1991. 

For more information and the name of your Zenith Data Systems 
Representative, call 1-800-523-9393. Z-386SX/20 PC 

!** 


THE 



ZENITH 

data systems 

Groupe Bull 


■i; 



'See TotalCare Service agreement and call your Zenith Data Systems representative for details. One year on-site service also good on monitor when purchased wrtti 
eligible PC. A predetermined cash amount may be substituted for one year on-site service, Graphics simulate Microsoft WfridOws version 3.0, a product and trademark 
of Microsoft Corporation. lnta!386SX, 386 and i4fi6 are trademarks of Intel Corporation. MS-DOS is a registered trademark of Microsoft Corporation. TotalCare is a 
trademark of Bull HN Information Systems, Inc. Copyright © 1991,Zenith Data Systems Corporation. 
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Use CodeBase++ 
with C++ to build 
multi-user, dBASE 
compatible programs. 
Take advantage of 
object orientated 
programming to quick¬ 
ly create maintainable, 
readable software. 


dBASE Compatible 


Use CodeBase++ 
classes to access and 
change the data, index 
and memo files of 
dBASE TV and III. Use 
other classes to manip¬ 
ulate strings, sort at 
high speed, perform 
date arithmetic, evaluate 
dBASE expressions, 
manipulate linked lists 
and manage memory. 


Portable 



Fast 


Watch as your C++ 
programs execute 
much faster than 
corresponding dBASE, 
Clipper or FoxPro 
programs, Be surprised 
at the small execut¬ 
ables and low memory 
requirements. Examine 
the C++ source code, 
which is completely 
included, to learn good 
object orientated 
programming 
techniques. 


Order Today 


Order today at $295 
and discover why 
Sequiter Software Inc, 
and most dealers offer 
a 60-day money back 
guarantee. 


Port your programs 
between DOS, Microsoft 
Windows, and OS/2. 
Keep all the profits as 
you distribute your 
programs royalty free. 


SEQUITER I 

SOFTWARE INC. I 


CaU (403)448-0313 
Fax (403) 448-0315 


P.O. Box 5659, Station L T Edmonton, Alberta, Canada T6C 4G1 
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Data Acquisition: 

PCs on the Bench 

Data acquisition tools have migrated from specialized test equipment 
to general-purpose personal computers 

NICHOLAS BARAN 


M easuring and analyzing real-world conditions has 
always been a major component of research, de¬ 
sign, testing, and manufacturing. Whether you are 
measuring voltage, temperature, pressure, or 
other physical phenomena, data acquisition is the process of 
converting sensor or transducer signals into data that can be 
processed and analyzed on a computer (see figure 1). 

While data acquisition can be broadly defined as includ¬ 
ing sound and image processing, these categories of data ac¬ 
quisition have become separate technologies in their own 
right and were covered in detail in the In Depth section of 
the December 1989 BYTE. Here, Ill focus primarily on 
data acquisition using personal computers and worksta¬ 
tions—that is, data acquisition in the laboratory 
as it applies to physical phenomena other than 
sound and images. 

Before the advent of the personal computer, 
data acquisition was pr imarily the domain of ex¬ 
pensive and specialized test equipment, as well 
as minicomputers and mainframes. But the per¬ 
sonal computer has changed all that. While 
early 8-bit personal computers had limited data 
acquisition capabilities, today’s 16-bit and 32- 
bit machines offer the power and flexibility to 
handle the great majority of data acquisition 
tasks. Chart recorders and oscilloscopes are 
giving way to graphical displays on personal 
computers connected directly to the physical ex¬ 
periment or environment, displaying the physi¬ 
cal data in real time* 

The photo shows a real-time measurement 
system using a Mac IIx running National Instru¬ 
ments 1 Lab View software. The system monitors 
and controls furnace temperatures aboard a 
NASA KC-135 aircraft to test near-zero-gravity 
high-temperature superconductor materials. A 
video image of the material inside the furnace is 
displayed, as are the voltage being applied to the 


furnace* the temperature of the specimen, and the gravity 
level during the experiment. 

Data acquisition boards are available for all types of per¬ 
sonal computers and workstations. Dozens of manufac¬ 
turers make boards for all major bus architectures, includ¬ 
ing the XT and AT, Micro Channel, NuBus (Macintosh), 
Multibus, VME, and SBus, 

Boards vary greatly in performance and capability; they 
range from simple 8-bit boards for XTs to 32-bit boards with 
coprocessors or digital signal processors (DSPs) and digital 
I/O capabilities. You can obtain data acquisition boards that 
not only acquire data but also control equipment depending 
on the data readings* External data acquisition instruments 
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DATA ACQUISITION 


THE DATA ACQUISITION PROCESS 


can indicate an open or dosed circuit. But, regardless of the 
application, a data acquisition process is composed of four 
basic components: 


© 

□ 


Signal 

conditioner 


Data acquisition 
card 


Transducer 




External D/A unit 
with built-in 
signal conditioner 





Figure 1: Data acquisition involves measuring some physical 
phenomena , such as temperature* pressure* or voltage (left), 
using sensors or transducers. The captured signals must then 
be conditioned, either by a separate unit (top) or by one built 
into a stand-alone data acquisition unit (bottom)* The signal is 
then converted to digital form, and the data is manipulated 
and displayed on a computer equipped with data acquisition 
software. 



A Mac IIx running National instruments " Lab View monitors 
and controls furnace temperatures aboard a NASA KC-J35 
aircraft used to test near-zero-gravity high-temperature 
superconductor materials. (Courtesy of National Instruments) 


that connect to the personal computer or workstation are also 
available. 

The appropriate data acquisition system depends on the de¬ 
sired type of application. For a simple temperature-measure¬ 
ment application, you can make do with an 8-bit XT board, 
while for a high-frequency vibration analysis, you need a high- 
performance 32-bit system. 

Some applications require an external data acquisition in¬ 
strument that connects to the host computer instead of an inter¬ 
nal plug-in board. Fll discuss performance requirements and 
the pros and cons of internal versus external data acquisition 
systems in more detail later. 

There are many methods of transmitting information from a 
physical system; for example, a simple electromechanical relay 


* measurement of the physical conditions using sensors or 

transducers 

* conditioning the signal (e,g + , amplification, linearization, 

and buffering) 

■ A/D conversion of the signal 

* interface to the computer {usually includes both hardware 

and software) 

Sensors and Transducers 

Although there is a wide variety of sensors on the market, most 
fall into a few major categories. Probably the oldest and one of 
the most common types of sensors is the thermocouple. A ther¬ 
mocouple is a junction of two dissimilar metals that produces a 
voltage dependent on temperature. 

In a thermocouple, the relationship between output voltage 
and temperature is nonlinear and is dependent on the cold-junc¬ 
tion temperature of the thermocouple. Cold-junction tempera¬ 
ture is a baseline temperature from which all measurements 
must be taken. Therefore, thermocouple manufacturers pro¬ 
vide specifications for linearizing their output. Many data ac¬ 
quisition systems are set up to automatically perform the linear¬ 
ization for particular thermocouple types. Standard industry 
thermocouples (e.g + , types J, K, and T) are available that oper¬ 
ate within various temperature ranges. 

Variable resistance sensors include strain gauges, resistance 
temperature detectors, and voltage, current, or frequency de¬ 
tectors. As their name suggests, variable resistance sensors 
measure a specific physical quantity (e.g., temperature or pres¬ 
sure) by changing their resistance. For example, you can use 
strain gauges to measure pressure, force, or displacement— 
they measure the resistance {or output voltage) as a function of 
the applied load. The strain gauge is calibrated so that a partic¬ 
ular voltage reading corresponds to a particular displacement. 
Once the displacement is known, other quantities, such as force 
or pressure, can be calculated. 

Signal Conditioning and A/D Conversion 

Transducers or sensors generate an electrical signal that usu¬ 
ally requires some form of conditioning before it can be pro¬ 
cessed by the A/D converter and other processing components 
of the data acquisition hardware. The most frequent type of 
conditioning involves the amplification of the signal (which 
is usually accomplished by means of a gain amplifier), so that 
the voltage of the signal is within the voltage sensitivity range of 
the ADC. 

For example, an ADC may have a sensitivity range of 2.44 
millivolts; that would indicate that the ADC can detect a voltage 
charge of 2.44 mV. However, the signal from the transducer 
may transmit a voltage change of only 0.025 mV. In that case, 
the programmable gain amplifier in the data acquisition system 
would be set to 100 to amplify the signal enough for the ADC to 
detect it. 

As I mentioned earlier, conditioning can involve the linear¬ 
ization of the signal as well as isolation, buffering, or attenua¬ 
tion. For example, signals from the transducer could change 
more rapidly than the ADC can process them. In this case, a 
sample/hold (S/H) circuit would be employed to buffer the sig¬ 
nal and hold it to a constant value until the A/D conversion is 
complete. 

The ADC’s job is to take the analog output from the signal 
conditioner and transform it into binary code that the computer 
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can process. Signal conditioning is a process that is tightly cou¬ 
pled with the ADC, which is the heart of the data acquisition 
system. In other words, conditioning components such as the 
gain amplifier and the S/H circuit are designed to work with a 
specific ADC. 

The ADC’s the Key 

The ADC specifications largely determine the performance 
and accuracy of the data acquisition system. These features in¬ 
clude the resolution (number of bits), sampling rate (speed), ac¬ 
curacy, input and dynamic range, linearity, and noise rejection 
capability. Obviously, these factors determine the cost of the 
ADC. Covering all these factors in detail is beyond the scope of 
this article, but 1*11 take a brief look at resolution, sampling 
rates, and noise rejection. 

The resolution is the number of bits (usually 8, 12, or 16) 
used to represent the analog signal. It determines the voltage 
sensitivity, also called the least significant bit, or the code 
width of the ADC. 

You can determine the voltage sensitivity by dividing the 
voltage range by the total binary range (represented by the num¬ 
ber of bits). An 8-bit resolution represents a range of 256 (2 8 ), 
while a 16-bit converter has a binary range of 65,536. If, for 
example, a converter's voltage range is 0 to 10 volts, an 8-bit 
converter would have a sensitivity of 10 divided by 256, or 
0.0391 V (39.1 mV), A 12-bit converter would have a sensitiv¬ 
ity of 2.44 mV, while a 16-bit converter would have a sensitiv¬ 
ity of 0.2 mV. 

Coupled with a gain amplifier, the gain factor increases the 
sensitivity proportionally. For example, a gain of 100 would 
allow the 12-bit converter to pick up a signal of 0.0244 mV. 
Clearly, the type of signal that is being processed dictates the 
required sensitivity. You can handle most data acquisition tasks 
with either 8-bit or 12-bit converters and appropriate gain 
amplifiers. 

The sampling rate, also called the throughput rate, deter¬ 
mines how frequently the ADC can convert signals. The great¬ 
er the sampling rate, the more accurately an analog signal can 
be represented. The Nyquist Sampling Theorem states that the 
sampling rate must be more than twice the rate of the maximum 
frequency of the signal being acquired. For example, audio sig¬ 
nals can have frequencies as high as 20 kHz, requiring a sam¬ 
pling rate of at least 40 kHz. However, most laboratory applica¬ 
tions require a sampling rate of under 25 kHz. The sampling 
rate is usually given for one channel; using multiple channels 
reduces the sampling rate proportionally. For example, a 20- 
kHz data acquisition board with two channels yields a sampling 
rate of 10 kHz per channel. 

Noise rejection is another important factor in data acquisi¬ 
tion applications. If the noise level in the system approaches the 
minimum voltage sensitivity of the ADC, the converter cannot 

distinguish between 
noise signals and the 
actual signals that are 
being acquired. This 
condition results iu 
errors and is more of a 
problem for plug-in 
data acquisition units 
than for external sys¬ 
tems. The proximity of 
other boards, such as 
graphics and modem 
cards, can generate 
noise interference. 

continued 
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ACTION SUMMARY 


If you need to analyze or ex¬ 
periment with quantitative 
conditions, personal compu¬ 
ter-based data acquisition 
boards may be for you. 


Introducing a completely 
different way to create 
business applications: 

GIVE 
YOUR 
COMPUTER 
A BRAIN. 

The Brain is an incredible new 
system that will save you hours 
and hours of time and trouble in 
the creation of DOS business 
applications. Now you can 
forget about using high level 
languages in development and 
execution. With the Brain, you 
simply use plain, everyday 
English with no need for complex 
codes, testing, debugging or 
modifying. Programmers and 
non-programmers alike will be 
amazed at how much more your 
computer will do for you once it 
has a Brain. Call, write or FAX 
Ingenio today at (404) 441-1547 
(FAX 404 441-1703) 
for a demo disk. 
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Figure 2: The block diagram of a 12-bit data acquisition board for IBM PC compatibles . This is a plug-in board with four 
measurement input channels and a sampling rate of 1 million samples per second. (Courtesy of Keith ley Metrabyie) 


Putting It All Together 

Acquiring the signal, conditioning it, and converting it from 
analog to digital are functions common to all data acquisition 
systems* Beyond these features, data acquisition systems vary 
considerably. 

As you have already seen, the resolution, sampling rate, and 
number of channels can vary. In addition, some systems include 
additional circuitry such as counter/timers and digital and ana¬ 
log output functions, as well as on-board DSPs that provide 
floating-point operations independent of the host computer sys¬ 
tem, These features add flexibility and power to the data acqui¬ 
sition system. 

Personal computer- and workstation-based data acquisition 
systems can be either internal add-in or plug-in boards. They 
can also be external front ends—such as those provided by John 
Fluke Manufacturing (Everett, WA), Among the manufac¬ 
turers of personal computer-based internal boards are Contec 
Microelectronics (San Jose, CA) and Data Translation (Marl¬ 
borough, MA). External front-end data acquisition systems are 
stand-alone devices connected to the personal computer via the 
RS-232 serial line. They can also be connected via a special 


interface called the General Purpose Interface Bus (GPIB) or 
IEEE 488 bus (a major supplier of this device is lOtech, Cleve¬ 
land, OH). 

The IEEE 488 or GPIB has become the standard interface for 
data acquisition systems. This parallel interface provides a 
transfer rate of 1 megabyte per second and can support up to 15 
devices simultaneously* 

The RS-232 interface is a serial interface with a maximum 
transfer rate of 19,200 bps, and it can support only one device 
per port. However, it has the advantage of being built into virtu¬ 
ally all personal computers and workstations, while an IEEE 
488 board must be purchased separately* 

Front-end systems usually have built-in signal conditioning 
and can support a large number of measurement channels. In 
addition, they have better isolation and noise rejection charac¬ 
teristics than internal plug-in boards. As a result, they can be 
used in higher-frequency applications. Another advantage to 
external devices is that you can access them remotely from the 
host computer; with plug-in boards, you must locate the host 
computer in the immediate vicinity of the physical experiment 
or test. 


14B BYTE * MAY 1991 






























































































Circle 319 on Inquiry Card (RESELLERS: 320). 


DATA ACQUISITION 


While not as versatile as external front ends, internal plug-in 
boards are suitable for many applications. In general, plug-in 
data acquisition boards cost less than external devices, since 
they don’t require separate power supplies and cabinets and 
support fewer channels and instrumentation. Figure 2 shows 
the block diagram of a data acquisition board for IBM PC com¬ 
patibles with 12-bit resolution, four measurement channels, 
and 1 million samples per second. 

Most internal data acquisition boards require separate sig¬ 
nal-conditioning modules. Although some boards have built-in 
signal-conditioning modules for particular sensors or transduc¬ 
ers, most users select separate signal-conditioning modules, 
depending on the application, to allow greater flexibility. 

If you decide to use an internal data acquisition board for a 
specific application, make sure you carefully weigh the pros 
and cons, since such boards do have limitations. The physical 
size of the board’s connection interface limits the number of 
measurement channels. In addition, when you run high-fre¬ 
quency applications, there may be crossover noise from other 
boards in the system. 

Internal plug-in data acquisition boards are ideal for a spe¬ 
cific application that is not expected to change over time and for 
which the internal board produces reliable and accurate results. 
External devices may be a better choice if you frequently 
change the measurement application—a situation that requires 
continual reconfiguration of the transducers and signal-condi¬ 
tioning modules. 

The Software 

The final component of the data acquisition system is the soft¬ 
ware. Traditionally, many engineers and scientists have written 
their own programs, in a high-level language such as BASIC or 
C, to interface with the test equipment. The IEEE 488 interface 
supports an ASCII command set, and there are operating-sys¬ 
tem commands for the RS-232 port that you can use to set up a 
software interface. 

Nevertheless, the trend today is toward commercial software 
applications that manage the entire data acquisition process. 
Applications like LabWindows from National Instruments 
(Austin, TX) or ViewDac from Keithley Metrabyte (Taunton, 
MA) provide a full graphical interface with “virtual instru¬ 
ments’’ for simulating actual instrument control panels on the 
screen. 

Most software applications include a development language 
for designing custom data acquisition interfaces. Commercial 
software applications generally support a wide variety of data 
acquisition boards and external devices with either RS-232 or 
IEEE 488 interfaces. 

Data Acquisition: A Growth Market 

The growth of the personal computer has mainly focused on 
personal and office productivity. But data acquisition in the 
laboratory is a rapidly growing technology that is ideally suited 
for personal computers and workstations, particularly as they 
gain processing power and graphics capability. 

The combination of live video, sound, and real-time data ac¬ 
quisition offers enormous possibilities in many areas of scien¬ 
tific research and development. While not for everybody, data 
acquisition is an exciting field that should produce some daz¬ 
zling applications in the next few years. ■ 


Nicholas Baran is a contributing editor for BYTE. He is also the 
editor of Baran’s Tech Letter (Sandpoint, ID), a newsletter 
covering Next computers. You can contact him on BIX as 
“ nickbaran. ” 
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today for the 
Power Protection 
Dealer 
nearest you. 


To Computer Users Smart Enough 
to Protect Their Investment ” 


Tripp Lite offers the widest 
choice in reliable power pro¬ 
tection, from the new TRIPP 
LITE/UNISON on-line UPS to the 
more economical stand-by battery 
backups. Choose the level of pro¬ 
tection that's right for your com¬ 
puter and your budget to keep 
your investment safe from black¬ 
outs, brownouts, spikes, surges, 
and line noise. 


■ All Tripp Lite 
Battery Backups 
have a two year 
warranty! 


TESTED 

APPROVED 


f 




I UNISON 
under-monitor 
and upright on-line 
units, network 
compatible (450 
to 1500 VA) 

I OMNIPOWER* 
units with voltage 
regulation (450 to 
2000 watts) 

I Stand-by units 
(275 to 4000 watts) 

! LAN compatible 
units offer unat¬ 
tended network 
shutdown 

ISOBAR* Surge 
Suppressors from 
2 to 14 outlets 

Line Conditioners 
for affordable brown¬ 
out protection 
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500 N. Orleans, Chicago, IL 60610-4188 
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Laptop Computers 

External. SCSI Hard Drives 

using the parallel port 


Half Shell 1.4"x5.5"x7.5" 2.25 lb 

Hermit Crab 2.8"x5.5"x7.5" 4 lb shock protect 

Hard Drives low power 20MB to 120MB 

A-Hivejr 2.2"x7.1 M x7.1” 6 lb 

A-llive 4.3"x9.6"x9.9" 11 lb 

Fast SCSI Drives 

Hard Drives 20MB to 1GB 

Tape Drives 50MB to 1.3GB 

Cartridge Drive 44MB 

Floppy Drives 720K to SMB 

Workstations SCSI Drives 


II 
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2I56H O'Toole Ave.. San Jose. CA 95131 Fax:408 943 0782 
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MANAGING 

GIGABYTES 


D aily, the mountain of data to be processed into use¬ 
ful information grows. Larger and larger, it looms 
with no end in sight. The more reports we receive, 
the more we need. The more we read, the more we 
need to read, and the more we get eyestrain* 
Between the a 1 most-paperless office and networking, 
managing all this computerized data is a monumental task* 
We must find ways to make sense of it all. I mean, how many 
gigabytes can you read and make sense of in a day? 

The Information Age may be here, according to the pun¬ 
dits, but most companies are still trying to handle all that 
data. Hardware and software aids are appearing at an in¬ 
creasing rate. In “The Data Swamp,” Bob Ryan discusses 
different approaches to managing large amounts of data and 
turning it into useful information in a business environment, 
BYTE columnist and noted science fiction author Jerry 
Pournelle says that by the year 2000 anyone will be able to 
get the answer to any question. If that's true—and, knowing 
Jerry, it probably is—wide-area information servers may 
contribute many of those answers. Imagine having access to 
the Library of Congress—on-line! In “Browsing Through 
Terabytes,” Richard Marlon Stein looks at WAISes—what 
they are and how they work* 

But to turn data into useful information, you need a 
means of judging what is useful. How do you prioritize the 
various forms of data? What criteria do you use to determine 
that one piece of data is more or less important than another? 
In “Prioritizing Information,” Rear Adm. Grace Hopper, 
USN, Ret*, expounds on a subject that has interested her for 
many years: how to assess the value of data. 

An MIT research project has taken this assessment a step 
further in one particular application: E-mail* The Informa¬ 
tion Lens constructs intelligent filters that can determine 
what mail you must see right now and what can wait* In 
“Through a Lens Smartly,” Mike Robinson describes this 
intelligent assistant, which is beginning to show up in prod¬ 
ucts, and the tasks it can handle. You'll be amazed at how 
“intelligent” this system really is* 

Another concern of data management is the security of 
your data. When you add the complexities of networked sys¬ 
tems—and heterogeneous ones at that—to the personal com¬ 
puter environment, the permutations of possible problems 
grow exponentially. In “From Pyramids to Peers,” Tom 
Toperczer looks at data management applications and the 


facilities they provide so that you can examine and manipu 
late data and make it safe in a distributed, networked envi¬ 
ronment. 

No section on managing gigabytes would be complete 
without talking about physical storage and the media that 
can hold gigabytes of information. In “Giga-Storage,” Rich¬ 


ard A* Peters describes pri¬ 
mary and secondary storage 
with capacities in this range. 
And in a related text box, 
“Native or Compressed?* 1 
Grant Wilcox talks about how 
data compression can in¬ 
crease storage and how much 
you should—or should not — 
rely on it. 

The management of huge 
amounts of data is a subject 
that spans many topics, some 
concrete and some more eso¬ 
teric. The concrete aspects 
have been dealt with quite 
successfully, between mas¬ 
sive-capacity backup tapes 
and optical jukeboxes, but the 
more esoteric aspects are 
more elusive, in definition 
and in solution, 

Grace Hopper says, “For a 
couple of decades now, Lve 
been asking people how they 
value their information. I 
haven't received any answers, 
but I have received a really 
great assortment of blank 
stares.” Well, the time for 
blank stares is over* If we 
don't get a handle on what’s 
important in all this data, that 
mountain will bury us—and 
our businesses—in trivia. 

—Jane Morrill Tazelaar 
Senior Editor, 
State of the Art 
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Bend Us. Shape Us. 


AnyWay; 


Want To. 


As long as you love us, it's all right And 
love us you will Statistical software from 
SPSS is designed to work the way you 
work* By giving you the power to enter, 
edit, manage, analyze and present data 
on virtually every type of PC, worksta¬ 
tion, minicomputer and mainframe* By 
giving you better decision-making ability 
through the most comprehensive set of 
statistical procedures available. And by 
giving you a choice of options to meet 
your specific data analysis needs* So if 
you're thinking about statistical software, 
think about flexibility. Because flexibility 
means value* .And when it comes to value, 
we top the charts. 


The Accessibility of SPSS makes it ideal 
for beginners and advanced users alike. 
With its straightforward menus and con¬ 
text-sensitive help and statistical glos¬ 
sary, SPSS gets you started fast* And with 
the help of our time-saving programming 
facilities, including macros and a matrix 
language, you'll have the power to go 
deeper even faster. And regardless of 
your experience with statistics, you’ll 
be supported by the documentation and 
training that’s set the industry standard 
for over 25 years. Documentation that 
InfoWorld calls “The Best in the 
Business.” 


The Statistical Procedures in SPSS 
give you the power to examine data more 
thoroughly, revealing patterns that might 
otherwise go unnoticed We offer the 
most in-depth group of statistical proce¬ 
dures available, including univariate and 
multivariate descriptives, model budding, 
hypothesis testing, clustering and classi¬ 
fication, survival analysis, time series and 
perceptual mapping. No matter what your 
question, SPSS provides the flexibility to 
find the answer. 


Perse nei Savings Haiti 5 
its Filly Catfnlirt* 


The Data and File Management 
capabilities of SPSS give you unparal¬ 
leled flexibility when preparing data for 
analysis. With SPSS, information can be 
quickly reorganized, cleaned and trans¬ 
formed, regardless of size or structure. 
Multiple missing values for nonresponses 
can be defined and labeled according to 
your specifications, while built-in controls 
easily manage information stored in com¬ 
plex file formats, including custom file 
formats. Self-documenting portable files 
give you the freedom to move your analy¬ 
sis from one computing environment 
to the next, saving time and resources. 
And because SPSS supports most popular 
microcomputer file types including 
Lotus? DBF and SYLK, and offers free 
interfaces to such leading SQL-based 
database management systems as 
Informix;" ORACLE 0 and Sybase, 7 " 
there's no need to re-enter data or 
write out intermediate files. 


The Choice of Options offered by SPSS 
provides the flexibility to meet both youi 
immediate and future data analysis need, 1 
Unlike other statistical packages, we give 
you more than just the ability to choose 
between the options you may or may 
not need. We give you a choice of option; 
designed to work together. Options that 
work as a system, providing the best pos 
sible software solution. Options for data 
entry and editing, Or producing publica¬ 
tion-ready tables and reports* Options 
to analyze the past and help predict the 
future. Or to present your results with 
over 40 high-impact color displays, in¬ 
cluding a variety of charts and maps. 

No matter what you do, SPSS can help 
you do it better* 


So if you’re in the market for statistical 
software, keep an open mind. Go with thi 
value of SPSS, suppliers of statistical soli 
tions to over 2 million users worldwide. 
Because when you have the advantage oi 
flexibility, the chances are you'll still be a 
hit tomorrow. 


Call 1(800) 543-5835 or FAX (312) 329 36ft 


We're Making It Easier To Decide. 
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Statistical Software For All Leading Computing Environments. Offices in Chicago Washington, DC ■ Chertsey. UK Munich ■ Singapore Stockholm ■ Sydney Tokyo■ Vianenjhe Netherlands And Distributors Worldwide 
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THE DATA SWAMP 


Bill Gates talks about Information at Your Fingertips, but 
what about that slime on your boots? 

BOB RYAN 


F uturists, commentators, mega™ 
trendists, and other darlings of 
the best-seller lists have been say¬ 
ing for some time that human¬ 
kind has entered a new age—the Infor¬ 
mation Age—where the basis of alt 
wealth, power, security, and good man¬ 
ners is access to information. Welcome 
to the information society, where knowl¬ 
edge is power, the service economy is 
king, and a good agent can get you a 
$300,000 advance. 

Spend a few days in this brave new 
world, however, and you come away with 
a markedly different perspective. Rather 
than inaugurating the Information Age, 
computers have just mired us in the data 
swamp. They give you access to moun¬ 
tains of data, but in many cases they have 
not made it easier to glean useful infor¬ 
mation from all that data. Some call this 
condition information overload, but it is 
really data overload. Until you can get a 
handle on all the data available to you, 
the Information Age will remain little 
more than a blurb on a dustjacket. 

Managing a large amount of data in a 
business environment—and extracting 
useful information from it—is a hard¬ 
ware and software function. As with 
most areas of computing, the hardware Is 
well ahead at this point. Powerful data- 
handling software is available, but pri¬ 
marily in structured environments, such 
as DBMSes, 

Storage and Delivery 

The hardware side of managing data con¬ 
cerns storage and delivery. Although 
magnetic storage systems provide faster 
access and higher data transmission rates 
than do optical systems, the cost per 
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megabyte of such storage is much great¬ 
er. In fact, given the removable nature of 
optical media, its cost advantage over 
magnetic media can border on the ridicu¬ 
lous, Even without considering remov¬ 
able cartridges, the advantage is signif¬ 
icant. 

The latest advances in optical storage 
concern multidrive systems and multi¬ 
ple-media systems (not to be confused 
with multimedia). Multidrive systems, 
known as jukeboxes, let you store incred¬ 
ible amounts of data on-line. For exam¬ 
ple, the Hitachi OL321 Optical Library 
Unit stores nearly a half a terabyte (500 
gigabytes) on 64 WORM disks and can 
mount any disk in less than 10 seconds. 
Multiple-media systems, available from 
many companies, let you use different 
types of optical media in the same drive. 
These are a godsend if you need to access 
CD-ROM, WORM, and rewritable opti¬ 
cal disks. 

In the past five years, optica! storage 
costs have enabled applications that were 
not economically feasible with magnetic 
disk drives. At Children’s Hospital in 
Boston, Stephen Wertheim uses an image 
database to store full-color neural im¬ 
ages acquired with a 35mm scanner and a 
video frame buffer attached to a micro¬ 
scope. 


ACTION SUMMARY 


The Information Age has 
been touted for quite some 
time. However, the reality is 
that computers have buried 
us under mountains of data. 
How do you turn all that data 
into useful information, and 
how do you manage it all? 
Rather than information over¬ 
load, we are suffering from 
data overload. Depending on 
your environment, a number 
of different approaches, 
combining hardware and 
software, exist to help you 
glean useful information 
from very large amounts of 
data. 


The images are used in research and in 
teaching neuroanatomy to second-year 
Harvard medical students* with different 
Supercard stacks (Silicon Beach Soft¬ 
ware, San Diego, CA) providing differ¬ 
ent interfaces to researchers and stu¬ 
dents. The images are stored on two Sony 
rewritable optical disks and accessed via 
a database running on Mac IIs. 

Requiring between 3 and 4 gigabytes 
of storage, the system would be prohibi¬ 
tively expensive using magnetic media. 
Thus, optical media not only increases 
the amount of storage available to you, 
but also enables new applications. 

On the Move 

Providing storage is only half the battle. 
It is also important to move the data from 
the storage device into memory—where 
it can be massaged into information—as 
expeditiously as possible. The limiting 
factor here is the communications band¬ 
width between the storage subsystem and 
the memory of your personal computer 
or workstation. More and more, you find 
that mass-storage subsystems are shared 
by many users in a network. 

Communications bandwidth is depen¬ 
dent on many factors. Beyond the storage 
subsystem’s latency, you have to deal 
with the interconnects between the sub¬ 
system and the memory. These can in¬ 
clude the server's bus system, the net¬ 
work connectors and media between 
your machine and the server, the bus in 
your own system, and the software that 
controls all these disparate pieces of 
hardware. 

Interestingly, with the sudden rise in 
network connections, the expected battle 
royal between the Micro Channel and 
EISA bus systems has failed to material¬ 
ize, Given that the network medium is 
the slowest link between your largest 
mass-storage devices and memory, the 
speed of the bus in the end-user system is 
not very relevant. What is relevant is the 
bus in the server, which handles many 
requests simultaneously and moves data 
out to the network as quickly as possible. 
While 32-bit buses have not had a big im¬ 
pact on the desktop, they are critical in 
the LAN closet. 

The emergence of the network server 
as the prime data depository has led to a 
new class of server personal computers. 
Included in this class are machines, such 
as the NetFrame from NeiFrame Sys¬ 
tems (Milpitas, CA), that are built 
around a proprietary architecture and 
those, like the Compaq Systempro, that 
are built around an open architecture. 

Perhaps the biggest change brought 
about by networks is the ongoing trans¬ 


formation of minicomputer and main¬ 
frame platforms from the primary com¬ 
putational devices on a network to big, 
fast servers. As desktop computers be¬ 
come more and more powerful and cost- 
effective, it is inevitable that they will re¬ 
place larger systems as your company’s 
primary computational resource. Mini¬ 
computers and mainframes will continue 
to do what they do most effectively: 
move tremendous amounts of data rap¬ 
idly. 

Given fast servers—whether micro¬ 
computer-, minicomputer-, or main¬ 
frame-based—the current bottleneck in 
transmitting large amounts of data is the 
network. While fast networks, such as 
the Fiber Distributed Data Interface, 
have appeared as backbones, most net¬ 
work nodes are still serviced by media 
that range from AppleTalk’s 230,000 
bps to Token Ring’s 16 megabits per sec¬ 
ond. As more and more data comes in 
graphical format, the need for a mecha¬ 
nism to economically bring FDDI-level 
speed (100 Mbps) to the desktop in¬ 
creases. 

In response to this need, a number of 
companies are working on FDDT imple¬ 
mentations over twisted-pair wiring. 
Currently, the ANSI standard specifies 
an interface that supports wiring dis¬ 
tances up to 2 kilometers, and only opti¬ 
cal cabling meets this standard. 

However, the vast majority of network 
nodes are much closer than that. Realiz¬ 
ing this, companies such as SynOptics 
(Santa Clara, CA) and Cabletron Sys¬ 
tems (Rochester, NH) are working on 
delivering FDDI over twisted pair. With¬ 
out the requirement for optical cabling, 
FDDI could soon be an economical op¬ 
tion for many desktops. 

With the enormous volume of storage 
available with optical and high-capacity 
magnetic media, and with the platforms 
and networks available to deliver it, the 
crunch in managing large amounts of 
data is not on the hardware side, but in 
software. After all, only software is ca¬ 
pable of helping you transform data into 
information. 

Structured Data Management 

You can classify computer data accord¬ 
ing to the degree it is structured. The 
most common example of highly struc¬ 
tured data is a DBMS, where individual 
items are assigned to two-dimensional 
relational tables. Highly unstructured 
data is best exemplified by the text files 
you create with a word processor, which 
may consist of little more than variable- 
length paragraphs separated by carriage 
returns. 
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The management of structured data is 
as old as computing and is still the prime 
task of computers at most companies. 
Database systems, spreadsheets, and ac¬ 
counting packages all work with data 
whose structure is well defined: each 
data item is a specific type that deter¬ 
mines how the software processes it* 

Most companies manage their struc¬ 
tured data using a relational DBMS and 
will continue to do so for the foreseeable 
future. With networks taking over, the 
chief database management concern is 
providing access to the data without com¬ 
promising its integrity. 

In the past few years, client-server 
database implementation has been ascen¬ 
dant. This model divides the database 
function into two parts: front-end client 
software that generates data queries and 
back-end server software that processes 
queries and returns the resultant data to 
the client. The server handles all data 
management functions, including secu¬ 
rity, file and record locking, and atomiz¬ 
ing transactions. 

The advantages of the client-server 
model are twofold. First, it is much eas¬ 
ier to manage the database if all data is 
stored in one location. Second, the sepa¬ 
ration of the data engine from the front 
end lets any type of application access the 
database, including spreadsheets, busi¬ 
ness graphics programs, and accounting 
packages. Any application that generates 
acceptable queries can access the data¬ 
base. 

While wonderful in theory, client- 
server implementations are less than 
ideal. A server can only handle queries 
that conform to its specifications, yet 
there is no single standard for generating 
queries. The closest we have to a stan¬ 
dard is Structured Query Language. 

The problem with SQL is that you 
rarely find an ANSI standard implemen¬ 
tation of the language. Different data¬ 
base vendors extend the language in dif¬ 
ferent ways, making it difficult for those 
who supply client software to know what 
version of the language to implement. 
Thus, you can have situations where a 
spreadsheet client might support Gupta’s 
server engine but not Sybase’s or IBM’s 
DB2. 

The problem is not technical, but one 
of politics and marketing. The best hope 
is that one of the engines will gain a large 
enough market share that it becomes the 
de facto standard. 

The second problem that is engen¬ 
dered by the client-server model is tech¬ 
nological. By its very nature, a database 
server will be the busiest node on any 
network, and it will therefore be the big¬ 


gest bottleneck in the network. 

Faster network cabling will help, as 
will schemes that give the server more 
packet buffers and greater access to the 
network. With token-passing implemen¬ 
tations, this latter might mean that the 
server node will get the token more 
often. In collision-detection schemes, 
such as Ethernet, this may mean giving 
the server node a shorter time-out on 
average than other nodes. 

Eventually, if hundreds or thousands 
of users need to share your database, it 
may be necessary to distribute the data¬ 
base over different servers* This intro¬ 
duces myriad consistency problems and 
negates the virtues of a centralized serv¬ 
er, but it may be the only way to make 
data available to clients without saturat¬ 
ing a network segment. 

Handling Multimedia Data 

Over the past few years, one of the major 
themes in computing has been the explo¬ 
sion of applications that rely on data that 
can’t be structured the way an address 
list can. Computers now regularly access 
pictures, animations, sounds, music, and 
other types of data that aren’t well suited 
to a tabular structure* As a result, re¬ 
searchers are looking at different ways of 
handling unstructured data. 

Two major concepts of how masses of 
irregular data should be dealt with have 
emerged. The first is to provide exten¬ 
sions to the current relational model; the 
second is to create object-oriented data¬ 
bases by enabling the storage and retriev¬ 
al of persistent objects. 

The object-oriented database is more 
radical and more reactionary than the 
extended relational model—radical be¬ 
cause it seeks to store data and the meth¬ 
ods used to access the data together 
rather than keeping data and methods 
segregated, and reactionary because in 
many ways it harkens back to the CODA- 
SYL-network-database model that was 
supplanted by the relational model in the 
early 1980s. 

At present, the relational model re¬ 
mains unsurpassed for handling the most 
common types of data you encounter in a 
business environment. Object-oriented 
databases, however, seem better suited 
to handling less traditional data, such as 
CAD drawings, image files, and other 
types of data normally associated with 
multimedia applications. 

For the time being, a multimedia data¬ 
base that can handle traditional and non- 
traditional data with equal facility is not 
in the cards. Businesses that use multi- 
media applications require specialized 
storage systems that cannot be easily 
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integrated with the company database. 
This situation will only improve if mar¬ 
ket pressure for such integration in¬ 
creases markedly. 

The Text Dilemma 

Ironically, the greatest impediment to re¬ 
alizing the Information Age is how com¬ 
puters handle—or fail to handle—good 
old text fifes. Much of the information 
you need to work effectively can’t be re¬ 
duced to a relational table or encapsu¬ 
lated in a simple object. This informa¬ 
tion comes to you in the form of memos, 
E-mail, newspapers, wire-service news 
copy, journal articles, and so on. 

Between E-mail services, on-line da¬ 
tabases, and CD-ROM products, you 
have trillions of bits of relatively free¬ 
form data available to you at any time. 
So, the problem is one not of access but of 
culling significant bits from all those 
floating around in the ether. 

The problem of getting the informa¬ 
tion you need—and only the information 
you need—appears in two primary as¬ 
pects. The first involves the difficulty of 
obtaining just the information you need 
by searching electronic soirees. The sec¬ 
ond involves dealing with all the infor¬ 
mation that just naturally comes your 
way in the course of the day. (This sec¬ 
ond area is discussed in “Through a Lens 
Smartly” on page 177.) Til concentrate 
on the problems of information retrieval 
from external databases. 

Searching for Answers 
If you’ve ever tried to research a topic 
using an on-line information service, you 
know the frustration of data overload. 
You must first decide which databases to 
search and then construct queries that not 
only garner the information you need but 
also weed out extraneous material. Of 
these two situations, the latter is usually 
far more serious than the former. A sim¬ 
ple search of a news wire can result in 
thousands of “hits,” which is only mar¬ 
ginally better than a query that results in 
no hits at all. 

The basic problem is that, unlike the 
structured data in a relational database, 
there are no fixed keys for searching 
through text documents. Effective index¬ 
ing of unstructured data requires that 
someone read the document and provide 
keys that permit it to be retrieved when 
and only when it fits the search profile. 
(See “The Dark Side of DIP” in the 
April BYTE for more information about 
the process and problems of indexing.) 

Currently, due to the great number of 
information providers and the different 
indexing schemes and vocabularies used 
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by them, it is extraordinarily difficult for 
an individual to effectively use more 
than a few data sources. For example, in 
researching the topic of indexing for this 
article, I had to try various combinations 
of terms, such as indexing , searching, re¬ 
trieval , text retrieval , text databases, in¬ 
formation bases , on-line information , 
queries , on-line queries , trends , technol¬ 
ogy , artificial intelligence , information 
filters , information refineries t and 
agents, as search keys on a popular on¬ 
line database. 

The process was only partially suc¬ 
cessful, because I didn’t know the exact 
vocabulary the indexers used to describe 
the relevant stories (and the indexers 
were apparently less than consistent in 
applying their vocabulary, if they had 
one at all). I wound up going through a 
lot of irrelevant material because I wasn’t 
used to the quirks of that particular data¬ 
base. 

That’s just one database. The problem 
becomes magnified when the informa¬ 
tion you need is in several databases. You 
could spend so much time finding what 
you need that you have no time to read it! 

Solutions to this type of data overload 
are continually evolving. Some are com¬ 
mercial realities; others are university- 
based research projects. The best will 
eventually usher in that oft-proclaimed 
Information Age. 

Golden Retrievers 

One way to deal with information re¬ 
trieval is to have someone else deal with 
it. Individual Incorporated (Cambridge, 
MA) is an “information refiner.” The 
company captures data from dozens of 
on-line news feeds and provides you with 
information relevant to your needs, using 
a sophisticated information filter. By 
continually querying you about the effec¬ 
tiveness of the refined information you 
receive. Individual can closely tailor a 
filter to your needs. Once a day, the 
company sends you the filtered informa¬ 
tion via E-mail or fax. 

NewsEdge/PC from Desktop Data 
(Waltham, MA) is useful if you require 
near-real-time information. Attached to 
an FM receiver, it can run in the back¬ 
ground on your personal computer, noti¬ 
fying you of stories matching a keyword 
profile you’ve specified. At NetWorld 
’91 in Boston, Desktop Data showed 
products that work with LANs and cor¬ 
porate E-mail systems. 

Another significant in for mat ion-re¬ 
trieval product is Topic Real-Time from 
Verity (Mountain View, CA). Instead of 
relying on keywords, Topic Real-Time 
uses concept-retrieval technology, using 


multilevel queries, where you assign dif¬ 
ferent weights to different subjects. This 
approach can be much more effective 
than Boolean searches, which treat each 
keyword equally. In addition, Topic 
Real-Time can refine its results by tak¬ 
ing advantage of the structure that some 
publishers use in delivering information. 

A drawback to using these informa¬ 
tion-retrieval systems is that, although 
they can greatly increase the relevancy of 
the information you download, you must 
still read the information to extract the 
meaning. Logically, the next step is to 
automate that process, too. 

Cut to the Quick 

The System for Conceptual Information 
Summarization, Organization, and Re¬ 
trieval is a project at the GE Research 
and Development Center (Schenectady, 
NY). Unlike many retrieval products, 
SCISOR operates in a limited domain— 
specifically, it culls information con¬ 
cerning mergers and acquisitions from 
Dow Jones News/Retrieval—and it is 
able to do more than simply flag interest¬ 
ing stories. 

Written in Common Lisp and running 
on a Sun workstation, SCISOR employs 
different techniques to retrieve relevant 
stories and extract information. Among 
these are many from the AI field, includ¬ 
ing natural-language processing and 
knowledge representation, and other 
more prosaic techniques (e.g., lexical 
analysis and word searches). 

Using these techniques, SCISOR re¬ 
trieves the stories and extracts informa¬ 
tion, such as the names of the companies 
involved in an acquisition and the per- 
share and total price of their offers. In 
addition, SCISOR can answer natural- 
language questions about the information 
that it collects with natural-language re¬ 
sponses. 

Information from Data 
SCISOR and the other examples above 
demonstrate ways you can use computers 
to deal with the very problem computers 
made possible—data overload. By mak¬ 
ing it easier to find what you want and, as 
with SCISOR, by performing some basic 
analysis of the data for you, products like 
these can keep you on top of develop¬ 
ments critical to your business. 

Together, hardware and software de¬ 
velopments are making it easier to handle 
massive amounts of data. We have yet to 
be extricated from the data swamp, but 
the wading sure is a lot easier. V 


Bob Ryan is a BYTE technical editor . You 
can reach him on BIX as 1 %ryan. ,t 
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MICROPOLIS. The Name for High-Capacity Disk Drives. 

For over a decade, Micropolis has been dedicated to designing, devel¬ 
oping and perfecting high-capacity, high performance disk drives. 
Drives that most of the biggest names in the computer industry put 
their names on. Employing rigorous testing regimens, our OEM cus¬ 
tomers have been the most demanding and unforgiving. So it's no 
accident that these hardest-to-please professionals have made 
Micropolis their supplier of choice for high-capacity storage. 

In keeping with this tradition of technological leadership, 

Micropolis recently introduced the world's first two-giga¬ 
byte (GB) S'A inch disk drive*. This powerhouse 
provides mainframe-class capacity and per¬ 
formance levels at the lowest price per 
megabyte (MB) of any disk drive. 

With models ranging from ISO 
MB to 2.0 GB, including the 
most extensive “over 1 GB" 
product offering available, 
it's easy to see why 
Micropolis is truly 
the name for high 
capacity. 

'Currently-.available for 
evaluation, 
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MICROPOLIS, The Name For High-Performance Disk Drives. 

High-capacity storage demands higher performance. In other words, 
faster is better... and much faster is a lot better. With effective 
access times as low as 3.9 milliseconds, Micropolis high-capacity 
HS Series Drives are easily the fastest in the world. In fact, BYTE 
magazine, Nov. 1990, reports; "The Micropolis 1684 combined 
exemplary sequential write numbers and killer results on the 
tree-copy tests, to earn first place overall." 

Results like these don't happen by accident. They happen by 
design. Unique design and engineering subtleties that make 
for dramatic differences. Our patented spindle design 
and one-piece balanced actuator provide greatly 
increased drive reliability and data integrity 
Add to that some of the highest data 
transfer rates for SW disk drives, and 
it's no wonder Micropolis is the 
name for high performance. 


















The Ultimate Fusion 
Of Capacity And Speed 



The HS (High-Speed) Family 
of Fast SCSI Drives 

It's a fact: Even the most Jy 
powerful computer JV 
systems and net- Jw 
works can be bottle- 

necked by slow disk 
drives. As applica¬ 
tions get more com¬ 
plex. files get larger, H 

and network traffic 

increases, disk drive 
speed becomes more 
critical to overall system 
performance. That's why a 
Micropolis HS Series drive, boasting 
an unprecedented effective access time 
as low as 3.9 milliseconds, should be 
the next drive you install. With drive 
performance up to 300% faster, 
you'll see the difference. 

And after testing 15 high-capacity disk 
drives, BYTE magazine agrees: "Based 
on performance alone, we chose the 
Micropolis 1684 (HS Drive) as the top 
drive..." 

NetWare Ready * 

Now you can enjoy the assurance 
of being Novell® NetWare Ready on 
Micropolis HS Series drives at no addi¬ 
tional cost. Our 180 MB and 380 MB 
(and soon our 760 MB, 1.2 G8 and 2.0 
GB) SCSI drives are all 100% NetWare 
Ready — right out of the box. 


capacity 574 inch disk 
drive. Since then, 
we've shipped over 
\ 1,000,000 300+ 

MB drives, and our 
customers have 
come to rely on 
us for making 
fast, high-capa¬ 
city drives that are 
known for their 
reliability. Backed 
by a full FIVE 
YEAR warranty* and a 
team of dedicated technical 
support experts, our drives simply 
store more data, run faster and last 
longer than anyone else's. 

To find out more about the Micropolis 
line of high-capacity, high-performance 
disk drives, or to locate the reseller 
nearest to you, please call: 

1 - 800 - 395-3748 

1-800-395-DRIVE 


Micropolis PC PAKs': 

The Performance Advantage 

As a professional installer, you’ll 
appreciate the convenience and cost 
advantage of our exclusive, pre-tested 
Performance Advantage Kits (PC PAKs) 
for PCs. Each PC PAK contains ail you 
need to give your system the Micropo- 
lis power and performance edge, 
including SCSI host adaptor or ESDI 
controller, documentation, software, 
everything right down to the cables 
and mounting rails. And, of course, 
worldwide installation and 'applica¬ 
tions support are included. 


MICROPOLIS 


For the Ultimate Fusion of Capacity and Speed 


212 U Nordhoff Street, Chatsworth. CA 913 If 
318/709-3300 FAX 818/709-3396 


Micropolis. A Tradition of Quality 

In 1983, we introduced our first high 


"Limned warranty restrictions apply, contact Micropoirs for 
details. AN trademarks and registered trademarks are tfie- 
property at iheir respective owners. 












STATE OF THE ART 


Wide-area information servers open a new frontier in personal and corporate information services 

RICHARD MARLON STEIN 


BROWSING THROUGH 
TERABYTES 


T he Library of Congress archives 
roughly 25 terabytes in its collec¬ 
tion. To browse through this vol¬ 
ume on your own would be nearly 
impossible. Wide-area information serv¬ 
ers supply the means to achieve this goal 
by providing the user-inter face structure 
and underlying information-retrieval 
protocol necessary to automatically col¬ 
late, collect, and integrate diverse data 
streams. WAISes can distill the contents 
of vast archives into neatly manageable 
and browsable folders. 

On-line information services, such as 
BIX and CompuServe, attest to the need 
for this kind of technology. Information 
has acquired a commodity-like status. 
White not on a par with wheat, pork bel¬ 
lies, or gold futures, the in format ion-ser¬ 
vice industry fills a vital role. The next 
phase of information commerce will add 
WAIS capabilities to existing on-line ser¬ 
vices, opening a new frontier in personal 
and corporate information services. 

Intentions and Goals 

Initiated in early 1989, the WAIS engi¬ 
neering effort is spearheaded by Think¬ 
ing Machines (Cambridge, MA), the 
manufacturer of the Connection Ma¬ 
chine, a massively parallel supercom¬ 
puter (see reference 1). The principal 
goal of the research project is to demon¬ 
strate "how current technology can be 
used to open a market of information ser¬ 
vices that will allow a user’s workstation 
to act as librarian and information col¬ 
lection agent from a large number of 
sources." (See reference 2.) WAISes aim 
to enhance existing information services 
and provide a utilitarian mechanism for 
the industry. 
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BROWSING THROUGH TERABYTES 


Information servers already provide 
direct access to many databases and ar¬ 
chive structures. You can easily check 
the local weather, make travel reserva¬ 
tions, obtain entertainment schedules, or 
browse through the latest stock-market 
quotes on-line. These services are highly 
interactive, charging users on the basis of 
minutes spent on-line, and each has a 
unique user interface. 

WAISes alleviate unnecessary user in¬ 
teraction through a predominantly com- 
puter-to-computer approach to remote 
information retrieval. By minimizing 
human interaction with a remote infor¬ 
mation server, they handle requests for 
information expeditiously and inexpen¬ 
sively. WAISes also alleviate unneces¬ 
sary complexity by moving ail user inter¬ 
action to the local workstation and by 
having WA1S software handle all trans¬ 
actions with the remote server. 

On-line servers are limited in their 
connectivity. While many services, such 
as BIX, CompuServe, and AppleLink, 
incorporate wide-area network struc¬ 
tures, sharing information between dif¬ 
ferent services is not a wholly transpar¬ 
ent option. This restriction constrains 
information commerce and hampers the 
circulation of potentially useful ideas. 

WAISes circumvent this barrier with a 
standard information-exchange protocol 


ACTION SUMMARY 


The next phase of informa¬ 
tion commerce will add wide- 
area Information server capa¬ 
bilities to existing on-line 
services. WAISes provide the 
user-interface structure and 
the underlying information- 
retrieval protocol necessary 
to automatically collate, col¬ 
lect, and integrate informa¬ 
tion from various sources. 
When these are implement¬ 
ed, you should be able to di¬ 
rectly access such sources 
as the Library of Congress 
and the myriad of newspa¬ 
pers, journals, and books. 



that offers unlimited connectivity and re¬ 
trieval functionality, AH servers can ap¬ 
ply the WAIS protocol to their archive 
structures to conduct information re¬ 
trieval. (Unlimited connectivity also 
raises concerns of security and privacy. 
See the text box “The Right to Privacy” 
on page 160.) 

Organized and coherent information 
of topical importance has value. Individ¬ 
uals and companies should be able to 
market their information to the widest 
possible audience. Current on-line ser¬ 
vices can't easily accomplish this, since 
their connectivity is restricted. 

To direct your information to the best 
marketplace, you could subscribe to mul¬ 
tiple on-line sources and post the same 
message on all of them. But it would be 
more efficient to post the data on one 
server and have the data, or an abstract 
of it, broadcast to the others. Using the 
WAIS protocol, WAISes facilitate this 
server function. 

Suppose, for example, you have re¬ 
viewed the latest set of RISC micropro¬ 
cessor benchmarks, taking note of spe¬ 
cific architectural advantages, and you 
wish to make this information available 
to others. The benchmark review is kept 
on your home computer (i.e. t the local 
WAIS), which is equipped with WAIS 
technology. The nearest remote WAIS, a 
hub within a network of servers, also has 
a folder for RISC microprocessors. So 
you make a posting to the nearest hub 
server that inserts a pointer to the review 
on your home computer. 

Everyone with a computer running the 
WAIS user-interface software can pre¬ 
sent information to a server and receive 
compensation for whatever portion of it 
other WAIS subscribers access. The 
compensation can be monetary, or you 
can barter your information for someone 
else's. 

Even publishers of books, magazines, 
newspapers, and music can participate 
and profit from WAISes. For example, 
how much money could a newspaper save 
in circulation costs if you received the 
morning paper electronically instead of 
printed on paper? Similarly, how much 
money could a book publ isher save if you 
purchased a new best-selling novel elec¬ 
tronically instead of at a bookstore? 

Traditional information delivery is ex¬ 
pensive, and costs are rising. The U.S. 
Postal Service frequently raises its fees 
to cover increases in the cost of handling 
and transporting information. Tradition¬ 
al information transport also represents a 
significant fraction of transport volume 
and collateral energy consumption. 
Moving information electronically can 


result in enormous savings. 

Computer networks such as Internet 
are conduits of information transport. To 
replace manual transportation methods, 
the existing electronic infrastructure 
must accommodate the newly anticipated 
volume of traffic. Plans for “a national 
network of data superhighways,” which 
will be installed within the next few 
years, are under way (see references 3 
and 4). 

A principal motivation for WAIS tech¬ 
nology is to be able to retrieve topical in¬ 
formation for research or investigation, 
not just to deliver consumable items like 
newspapers or books. Toward this end, 
WAISes rely on a novel structure for in¬ 
formation retrieval, the dynamic folder. 

To use a WAIS, you formulate a ques¬ 
tion (see figure 1), find the information 
servers that provide satisfactory re¬ 
sponses, and create a dynamic folder. 
The purpose of the dynamic folder is to 
constantly or periodically update its con¬ 
tents with new material on the subject. 

Formulating a question is natural to us 
all. The difficult part is locating the per¬ 
tinent information to answer it. Manual¬ 
ly locating the information can be labori¬ 
ous and tedious. WAISes automate the 
search-and-retrieval process. To deter¬ 
mine which servers hold the information 
most pertinent to your question, and 
where you should submit dynamic fold¬ 
ers, you may want to consult server di¬ 
rectories „ 

Server Directories 

WAIS directories are servers that sup¬ 
port a directory-services function. They 
are indexes to other services within the 
WAIS network and are organized to help 
you locate information. Like telephone- 
directory services, WAIS directories list 
pointers to servers, which are grouped 
according to content and function, 

A directory-entry header contains suf¬ 
ficient data to describe the service, such 
as an English-language description of the 
server, the parent server (if the server is 
a subsidiary of a larger one), related 
servers, contact information (including 
networks and human-interface points), 
and cost information. 

The local workstation, when equipped 
with a WAIS, should maintain a direc¬ 
tory entry that includes the directory* 
entry header, a locally determined rank, 
subscription information (if any), user 
comments, and the time of last contact. 
You can use this information to decide 
whether to contact the server and how to 
handle the responses. 

By using content navigation, you can 
find the most appropriate server to 
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Business Brief-- Data General Corp.: Four Models Are Ur 
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iDi Technology: Computer Firms See the Writing i lEDi| 

International Business Machines Corp , Apple Computer Inc. 
and other big computer makers are staking out positions in 
the nascent market for "note-pad computers," small machines 
that let users enter data by writi ng rather than tappi ng 
keys. The note pads typically recognize numbers and letters 
printed on a screen with a special pen and convert them into 
conventional electronic characters. The information is then 
stored for later transfer to a personal computer or a 
company's main computers 

The size of the market for note- pad computers isn't clear, 
but Infocorp, a Santa Clara, Calif., market-research firm, 
estimates the market will grow to 3.4 million units sold in 
1 995 from 22,000 units this year. Only one company, Tandy 
Corp.'s Grid Systems unit, currently sells note-pad computers 
in the U.S., its model, introduced last September, is priced 
at $3,000 But new ventures are expected to introduce several 
note-pad machines this year And already, big computer makers 
are fighting quietly for control over software standards for 
these gadgets, which require different programs from those 


(c) Next, you type a description of the 
subject matter under investigation. 
The WAIS retrieves from the source 
those documents that are relevant to 
the subject search. This example 
shows a match for documents on 
recent developments in personal 
computers, (d) Finally , you might 
cal! up a document on computer 
technology with a focus on notepad 
computers to look for topical data. 
(Figures courtesy of Thinking 
Machines Corp. ) 
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The Right to Privacy 


W AlStation, a prototype user 
interface developed by the 
Thinking Machines wide- 
area information server proj¬ 
ect staff, embodies many functional as¬ 
pects of WAIS technology. Forming 
and refining queries via relevance feed¬ 
back, server selection, and dynamic 
folders are the principal features that 
this prototype supports. These assets 
provide a powerful tool set for infor¬ 
mation retrieval. While WAlStation 
achieves several desirable technical 
goals, the security and privacy issues 
have not yet received serious attention 
and need refinement. 

Security and privacy issues are not 
specific to WAlStation or WAISes in 
general, but are endemic, topical con¬ 
cerns of the information-retrieval in¬ 
dustry as a whole, WAIS technology 
seeks to extend connectivity through the 
WAIS protocol, thus intensifying the 
urgency of security measures and stan¬ 
dards, Greater connectivity promotes 
information commerce, but it also adds 
to the risk of compromising the privacy 
and confidentiality of electronic trans¬ 
actions. 

Individuals and corporations that 
subscribe to WAISes must safeguard 
proprietary information. The tendency 
to organize information within a com¬ 
puter for ease of access or to act as a 
convenient archive creates a security 


and privacy dilemma. And if the sensi¬ 
tive data is located on a machine with 
high connectivity, the risk is multi¬ 
plied. 

A WAlStation that holds personal in¬ 
formation, such as tax forms, diaries, 
business transactions, medical records, 
or bank accounts, must be protected 
from intrusion by unauthorized individ¬ 
uals. A computer system storing this 
information ‘"knows” more about you 
than you can instantly recall. Access to 
this personal data must be protected, 
controlled, and limited to authorized 
individuals. 

The WAIS protocol is an application- 
layer protocol that runs over X.25 com¬ 
munications, modems, or IEEE 802.3 
(Ethernet) backbones. Residing beneath 
this protocol is the WAlStation host 
computer and operating system. Ex¬ 
tracting information from the server de¬ 
pends on access granted through a rec¬ 
ognition and authentication system that 
the host computer operates. Only autho¬ 
rized subscribers can access informa¬ 
tion from the server. 

The WAIS protocol is stateless, so 
each transaction, whether a query or 
document-retrieval process, exists in a 
separate context at the server. Subver¬ 
sion of the WAIS protocol, whether in¬ 
tentional or accidental, might unlock or 
bypass a server’s native file-system pro¬ 
tection structure. If it did. the entire 


archive contents would be available to 
the intruding party. 

The WAIS protocol should be noncor¬ 
rupt iblc and should detect privileged 
transactions (i,e,, those data streams 
that possess restricted command se¬ 
quences). However, to be effective as a 
noncorruptible application-layer pro¬ 
tocol, the underlying computer system 
must also be unbreachable 

Unfortunately, you cannot always 
guarantee protection. In 1988, a virus 
introduced through a known port as¬ 
saulted computer systems attached to 
Internet. Subsequent sleuthing discov¬ 
ered that a remote system could activate 
the debug mode of the Unix mailer, 
forcing the instigator into a privileged 
state. The debug mode then permitted 
the virus to propagate and multiply. 

Can a rogue dynamic folder, fash¬ 
ioned after the Internet virus, intention¬ 
ally access information from strategic 
servers running WAIS software? How 
will WAISes safeguard information 
aga i n st i 11 ega 1 i nt ru s ion? 

The right to privacy is inalienable, 
and WAJS technology or any enabling 
system that promotes information com¬ 
merce must preserve it. A cautionary 
approach toward implement at ing WAIS 
technology is necessary and appropri¬ 
ate. Several legal issues must be ad¬ 
dressed to secure both privacy and fair 
business practice. 


handle a query. For example, a question 
on RISC microprocessor benchmarks 
would list directory entries for servers as 
well as pointers to articles on the subject. 
When you retrieve a document, the di¬ 
rectory entry is also provided. Thus, you 
obtain ranking information for questions 
of similar content. 

Each server, then, contains informa¬ 
tion of value to certain subscribers. The 
dynamic folder can continuously poll 
newspaper servers for new articles as 
they arrive from the news wires, while it 
would probably query a dictionary or en¬ 
cyclopedia server only once, since the 
content changes much less frequently. 

Policing the large number of anticipat¬ 
ed servers (in the tens of thousands) re¬ 
quires an independent quality-control 


mechanism. An audit of the server direc¬ 
tory would reflect any server that fre¬ 
quently returns erroneous information or 
does not perform. An independent agen¬ 
cy like Consumer Reports , the Better 
Business Bureau, or other watchdog 
groups could create rating servers , which 
monitor and rate other servers in the 
directory. 

These rating servers resemble movie 
and TV critics. Consumers acquire con¬ 
fidence in the reports and reviews that 
certain critics issue because they share 
similar tastes. Just as moviegoers start 
to trust a particular reviewer who has 
agreed with them on past movies, WAIS 
users will begin to trust the specific rat¬ 
ing services that agree with them. 

A subscriber base generates income 


for a server. The rating servers will at¬ 
tract subscribers as well, for they direct 
trends in the information marketplace. In 
fact, they may become the first “infor¬ 
mation speculators” as a by-product of 
WAIS technology. 

Dynamic Folders 

A folder, like those found on the Macin¬ 
tosh, provides the WAIS framework for 
organizing questions. A folder is a re¬ 
pository for documents. A file system, in 
the Macintosh sense, is full of folders 
organized in a tree structure that sup¬ 
ports an efficient document-location 
mechanism. 

To find a document within a file sys¬ 
tem, you typically use the find com¬ 
mand under Unix or Finder on the Mac, 
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Finally, a fast, powerful text editor that integrates your favorite 
programming tools and uses no memory! 
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FREE 

Fully Functional 
Evaluation Copy 
Call 1-800-45- VEDIT 

• Mouse Support 
Pull-down menus 

Columnar blocks 

1000 Level Undo 
Regular expressions 
Small 70K size, fast 

• Emulate Wordstar, Word 
Perfect, Brief, vi, others 

• Edit text and binary files of 
any size and line length 

• Powerful macro program¬ 
ming language for instant 
"off-the-cuff macros 

1 DOS XENIX 

UNIX QNX FlexOS 


"he new VEDITfamily of text editors offers stunning performance, 
ersatility and ease of use. Completely written in assembly lan- 
luage, they are small and lightning fast. (3 to 30 times faster than 
ither editors on large files where speed really counts.) Edit text 
md binary files of any size, even 100+ megabytes. Installation is 
hvial; VEDIT.EXE and an optional help fife are all you need - no 
)verlays T no configuration files, no environment variables. 

: or programmers, the new compiler support in VEDIT and VEDIT 
*LUS is a breakthrough. Run not only popular compilers, but 
lebuggers and your favorite tools from within the editor. When 
helling to DOS, VEDIT swaps itself and any desired TSRs out of 
nemory to give you more memory than when you entered VEDIT. 
)nly VEDIT offers you the advantages of a powerful editor without 
living up the convenience of an integrated environment* 

'all for your free, fully functional, evaluation copy today. See why 
'EDIT has been the choice of 100,000 programmers, writers and 
sngineers since 1980. 




An intuitive user interface with 
pull down menus, hot keys, 
mouse support and context 
sensitive help make VEDIT 
easy to use, easy to learn. 


Point and shoot file selection 
makes it a snap to edit new 
files, merge and spi it files, run 
macros and much more. 
Select files with the cursor 
keys or the mouse. 


'EDIT Jr. - Unmatched performance for only $29. 

ill VEDIT editors include a pull-down menu system with "hot 
:eys’\ context sensitive help, pop-up status and ASCII table, a 
onfigurable keyboard layout and flexible, unlimited keystroke 
nacros. Perform block operations by character, line, file or 
;olumn. Undo up to 1000 keystrokes - keystroke by keystroke, 
ne by line, or deletion by deletion. Automatic indent, block indent 
ind parentheses matching speed program development. Word 
i/rap s paragraph formatting, justification, centering, adjustable 
nargins and printing for word processing. Run DOS programs. 

'EDIT - A best value at only $69. 

'EDIT can simultaneously edit up to 36 files and split the screen 
ito windows. Search/replace with regular expressions. The most 
itegrated compiler support available. Run VEDIT PLUS macros. 

'EDIT PLUS - Ultimate programmer's tool for only $185. 

'EDIT PLUS adds the most powerful macro programming tan- 
luage of any editor. It eliminates repetitive editing tasks and 
lermits creating your own editing functions. The macro language 
icludes testing, branching, looping, user prompts, keyboard 
iput t string and numeric variables, complete control over win- 
lows plus access to hardware Interrupts, memory and I/O ports. 
Source level macro debugging with breakpoints and tracing. 

'EDIT PLUS - $185 for DOS, $285 for UNIX/XENIX. 30 Day 
floney-back guarantee. Discount pricing for multiple users, 
chools and OEMs. VEDIT Jr. site licenses start at only $250, 


Just about everything about 
VEDIT is configurable, from 
the keyboard layout, to the 
screen colors, to the way con¬ 
trol characters, tabs and the 
end of lines are displayed. 
Configure VEDIT with easy to 
use menus. 


BENCHMARKS IN 3 MEG FILE 





VEDIT 

BRIEF 

Sage 

QEdit 

Simple search 

57 sec 

1:17 min 

28 sec 

Cannot 

Save and continue 

52 sec 

3:52 min 

1:47 min 

Cannot 

Load, modify, save, exit 

21 sec 

49 sec 

1 ;38 min 

Cannot 

Block-column copy (40x200) 

2 sec 

30 sec 

2 sec 

2 sec 

Delete one column in file 

9:50 min 1:50 hour 1 :03 hour Cannot 

60,000 replacements 

3:10 min 1:44 hour 1 :32 hour Cannot 


VEDIT is a registered trademark of Greenvtew Data, Inc. BRIEF is a trademark ol Under Ware, 
Inc, Sage Profession Editor is a trademark Gf Sage Software (ne. QEdit is a trademark of SemWare 

* DOS version also supports Concurrent DOS, OESGview. Microsoft Windows. PC-MOS'386 and 
most networks, Special CRT terminal version runs over serial lines and modems. 

’ Free evaluation disk is fully functions] and can edit small files. 
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OCR SOFTWARE, RELEASE 1.1 

RECo®ME4PLUS 

SPEED, ACCURACY AND FLEXIBILITY! 



The fastest omnifont OCR Software 
operating in MS-DOS and Microsoft 
Windows environment 


Dealers are welcome 


Call for your demo diskette today: 

(1-800-255-4-OCR), P.O. Box 0218 Los Angeles, CA 
90048 Tel: (408) 749-9935 Fax:(408)730-1180 


Distributors: 

AUSTRALIA 

• Dataserv 
Tel: 61-2/957-2066 

AUSTRIA 

•Anaker 

Tel: 43-222/586-05-0 


IRELAND 

•Saunders Acquisition 
Systems 

Tel 353-1/366-522 
ITALY 
•Vecomp 
Tel: 39-45/577500 

JAPAN 


•MSL Dynamics 
(tor Africa) 

Tel: 44-293/547-788 

YUGOSLAVIA 

•LTS 

Tel: 38-11/190-572 

OEM Partners: 


BELGIUM 

■Maxcom 
Tel 32-2/526 9411 
•Tritech 

Tel 32-2/466-7535 

CZECHOSL0MW0A 

•IV-Agency 
Tel: 42-2/840970 

DENMARK 

•Torsana-dtp data 
Tel: 45-43/43-35-99 

FINLAND 

•CommNec 
TW: 358-0/493100 

FRANCE 

•Apsylog 

Tel 33-1/40 26 22 32 
GERMANY 
•Computer 2000 
Tel 49-89/780-40-0 
•Frank Audiodata 
Tel: 49-7254/4091 
•Macrotron 
Tel: 49-89/42-08-0 
•Recognita 
Biiroautomatisierung 
Tel: 37-41/7957-266 

GREECE 

•Electel 

Tel: 30-1/3807-521 
ICELAND 
•Hdfudlausn 
Tel: 354-1/687033 


•Suehiro Koeki 
Kaisha, Ltd 
Tel: 81-52/251-3721 
LUXEMBOURG 
•Burovlslon 
Tel: 352-470951 
MEXICO 

• Misermi 

Tel: 52-5/207-05-02 

NORWAY 

•ICT Databolm 
Tel: 47-2/79-58-80 
POLAND 
•FX Przeds. Inf. 

Tel: 48-12/56-57-76 
SPAIN 

•Computer 2000 
Espana 

Tel: 34-3-473-16-60 
•CSEI SA 
Tel: 34-3/336-33-62 
•ST I 

Tel: 34-1/45-869-45 
SWEDEN 

• Isogon AB 

Tel: 46-8/732-87-37 
SWITZERLAND 
•Sc an Set 
Tel 41-56/96-49-83 

TURKEY 

•EKSPA 

Tel: 90-4-139-66-11 

UNITED 

KINGDOM 

•Intac Data Systems 
Tel 44-709/547-177 


•Accret 

SWEDEN 

Tel: 46-766/355-30 

•Deutsche Nichlmen 
GERMANY 

Tel 49-211/3551-202 

•EHG 

GERMANY 

Tel: 49-7451/7051-2 

•Future Technology 
AUSTRIA 

Tel 43-222/866350 

•Getronics 

HOLLAND 

Tel: 31-20-5861509 

•Hewlett-Packard 

AUSTRIA 

Tel: 43-222/25-00-0 

•Microtek Elect rentes 
Europe 
GERMANY 
Tel: 49-211/52607-0 

•Microtek International 
TAIWAN 
Tel: 886-35/772155 

•Mitsubishi Electnc 
Europe 

GERMANY 

Tel: 49-2102/486359 

•Pentax Europe 
BELGIUM 

Tel: 32-2725 0570 

•Ricoh Europe 
GERMANY 

Tel: 49-211/5285-0 
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Figure 2: The similar to function lets you retrieve more documents on notepad 
computers using relevance feedback. You then might initiate a search for additional 
documents with similar content. Selecting text from a section of a retrieved document 
helps to refine subject-matter searches or locate collateral information. You can also 
use the selected text to execute a new query. (Courtesy of Thinking Machines Corp.) 


With one of these tools, you can locate 
the position of a file and gain access to its 
contents. Path-driven locators search an 
information base for a document’s name, 
but they do not provide a means to exam¬ 
ine its contents. 

Retrieving documents pertinent to a 
specific question requires content navi¬ 
gation (i.e., examining the contents of a 
document, or a representative abstract or 
index for the document, for its relevance 
to the question). The similarity between 
the question and the document's index 
determines a retrieval score, an indica¬ 
tion of the likelihood that the document 
is pertinent. 

WAISes rely on the dynamic folder to 
encapsulate a question. In its most pas¬ 
sive form, it contains a question and a set 
of servers to target. The WAIS posts the 
dynamic folder to servers of known qual¬ 
ity and functionality, and then query 
processing begins. 

The dynamic folder executes a remote 
query that sends questions to the remote 
servers. There the questions find rele¬ 
vant information and return a list of doc¬ 
ument titles (document pointers) encap¬ 
sulated within the originating folder to 
the local WAIS system. The results from 


the query may initially include a list of 
documents with fair, good, or high 
similarities. 

Now you can refine your query strate¬ 
gy by perusing the document titles to de¬ 
termine which are the most appropriate 
documents. WAIS technology, in the 
form of the WAIStation user interface 
(see reference 5), assists this process 
through a content-associativity function 
known as similar to. 

The similar to function informs the 
WAIS user interface that a document is 
“interesting.” The server uses this infor¬ 
mation to find other documents that are 
similar to the one you have chosen. This 
search strategy, an embedded compo¬ 
nent of WAISes, represents a significant 
improvement over traditional database 
methods, such as Structured Query Lan¬ 
guage (SQL) and Boolean search. 

This form of query execution is known 
as relevance feedback. It lets you extend 
the query to incorporate a “more-like- 
that-one” functionality and lets you re¬ 
trieve documents that have similar con¬ 
tents. The WAIS user interface is 
organized around the English language, 
and English-language-oriented query 
structures are easier to use than SQL. 


Microsoft Windows and MS-DOS are trademarks of Microsoft Corp. 
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The similar to function is like work¬ 
ing with a reference librarian. First, you 
state the topic of your research, which the 
librarian translates into queries. After 
you examine the results of the queries, 
you indicate which results were on the 
mark; thus, the librarian gains a better 
understanding of your needs and can im¬ 
prove the search. 

With relevance feedback, WAIScs can 
retrieve documents with greater ease and 
speed. You no longer need to alter a SQL 
Boolean operator to adjust the query fil¬ 
ter; instead, you can ask for “more docu¬ 
ments like this one,” 

Dynamic folders can also possess vi¬ 
tality, which gives the folder a continu¬ 
ous charter to execute queries periodical¬ 
ly and update its contents with new 
material, A folder's charter expresses 
purpose, intent, and the goal that you 
want the query to accomplish. You can 
build the folder to periodically poll serv¬ 
ers known to receive frequently updated 
material that matches its charter. 

If the search retrieves an interesting 
document, WAISes let you select a por¬ 
tion of the text and use it as an adjunct to 
the initial query. Selecting text from a 
portion of a document that may contain 
some particularly topical or relevant in¬ 
formation and using it to refine the 
search is an innovative approach for ex¬ 
ploring subjects (see figure 2). 

WAISes also let you chain questions by 
taking the results of a previous search, 
starting a new question with different 
subject matter, and dragging the previ¬ 
ous results into the s imilar to menu box 
(see figure 3). Chaining questions can 
either broaden or narrow a search, de¬ 
pending on the relevance-feedback re¬ 
sults. 

The recursive capacity of dynamic 
folders to initiate “sibling” folders dem¬ 
onstrates the WAIS potential to harness 
and refine subject matter. Query refine¬ 
ment alters the charter of a dynamic 
folder. Sibling dynamic folders execute 
directed searches and can have an auton¬ 
omous authority to broaden the range of 
server choices. 

Controlling the extent of search expan¬ 
sion is a critical issue. For individuals, 
cost can be an overwhelming concern, 
WAIS technology does not yet contain an 
accounting system to govern search crite¬ 
ria, Participating information services 
will have to engineer this element of the 
technology themselves. 

WAIS Protocol 

WAISes promote connectivity and access 
to remote electronic-information sources 
through a standard protocol, the WAIS 


w 

V vith relevance 
feedback, WAISes 
can retrieve 
documents with 


greater ease 
and speed. 



protocol. This protocol is an extension of 
the National Information Standards Or¬ 
ganization (NISO) Z39.50-1988 specifi¬ 
cation, which defines an interface to 
remote information-retrieval services 


and library-protocol applications. The 
Z39.50 standard is the backbone of the 
WAIS protocol and the foundation for 
WAIS applications development. 

Incorporating the Z39,50 standard 
into the WAIS protocol frees developers 
to build articulated user interfaces for 
WAIS applications. The interface stan¬ 
dard isolates the server's text-retrieval 
method, such as SQL, giving the applica¬ 
tion a transparent access mode. The par¬ 
ticulars of database queries are hidden 
beneath the interface, A developer only 
needs to be sure that the server possesses 
an equivalent functionality to conduct 
remote in for mat ion-retrieval transac¬ 
tions from a local WAIS workstation. 

Concealing the server's implementa¬ 
tion through the WAIS protocol is impor¬ 
tant in another respect as well. Isolating 
the implementation implies that you can 
specify a single, more palatable query 
language. The WAIS protocol also lets 
you use an English-language-style query 
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Figure 3: Chaining questions permits you to use a query on multiple information 
sources by opening a new question and dragging previous query results into the 
similar to field. You can also apply the similar to operation to invoke a new 
document search, as in this example. (Courtesy of Thinking Machines Corp.) 
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lexicon instead of cryptic SQL or fourth- 
generation languages. When you find a 
document that is appropriate, the WAIS 
protocol automatically handles the 
download process from the server. This 
is quite different from existing services, 
where manual file-capture mechanisms 
require vigilance. With the WAIS proto¬ 
col, all documents look like they are 
local to your system. 

The WATS protocol incorporates two 
important modifications that the NISO 
Z39.50 standard does not address. First, 
it permits hypermedia document trans¬ 
port, Most documents today are com- 

w 

T Thile still a 
research project 
that is undergoing 
development 
and refinement, 
the WAIS holds 
immense promise. 



posed primarily of ASCII text codes and 
sequences, but the next generation of 
documents, constructed from hyperme¬ 
dia and multimedia sources, integrates 
images and fully formatted text. These 
media forms are rapidly becoming popu¬ 
lar and conventional. 

Second, the WAIS protocol is stateless 
for the server. It does not have to keep 
any information about the client between 
transactions, because the user's state is 
kept on the local workstation. Every 
search or retrieval operation is a separate 
process. The contexts are decoupled 
under the statelessness of the protocol. 
This decoupling lets you make a search, 
store away the document pointer, and re¬ 
trieve it later. 

Further, you can use a dynamic folder 
to pass one of these document pointers to 
someone else who can also retrieve the 
document. A document pointer is like an 
International Standard Book Number for 
the electronic age. (The ISBN is a unique 
identification assigned to each publica¬ 
tion.) Passing a document pointer con¬ 
forms with copyright law and lets you 


easily return to the document source in¬ 
stead of making copies. 

The WAIS protocol is designed to 
transport information through modems, 
X.25 communications, or network back¬ 
bones, This flexibility provides an enor¬ 
mous framework within which to con¬ 
duct retrieval transactions. For example, 
with a portable computer, you could con¬ 
nect with a WAIS hub through a modem 
and post dynamic folders, directing the 
query results to be routed to your office 
system for later examination. 

Retrieval Technology 

The computing infrastructure needed to 
implement WAISes varies with a server's 
functionality, A Library of Congress 
WAIS, with 25 terabytes of data, could 
not expeditiously dispatch queries and 
function if a serial computer were used to 
process the information. For a problem 
of this magnitude, massive parallelism is 
needed. The Connection Machine's 
Text-Retrieval System is a viable infor¬ 
mation-retrieval system for gigabyte-size 
databases. 

The DowQuest service from Dow 
Jones runs on the Connection Machine. 
The service incorporates approximately 
1 gigabyte of original text derived from 
over 400 sources. The Wall Street Jour¬ 
nal , the Washington Post, Barron *s, For¬ 
tune ', Forbes , and several regional busi¬ 
ness and technical journals are includ¬ 
ed, covering the previous eight calendar 
months. The search time with a 100- 
word query composed of typed English 
and relevance feedback (e.g., “more like 
that one") is less than half a second. The 
system can provide access to many giga¬ 
bytes of text and to thousands of users 
interactively. 

The projections for the Connection 
Machine system indicate that when it is 
scaled to a 1-terabyte database with 10- 
word queries, obtaining an answer with¬ 
in 10 seconds or Jess is highly probable. 
This performance is accomplished by 
harnessing the Connection Machine’s 
65,536 separate processors to execute a 
parallel index algorithm (see reference 
6). These estimates are phenomenal and 
truly indicative of the computing power 
manifest in parallel systems. No serial 
machine can even come close to this level 
of performance. 

The Connection Machine system gen¬ 
erates these results by searching the en¬ 
tire contents of an archive, not a repre¬ 
sentative abstract of a keyword frequency 
table. Each document within the archive 
is used to determine a match. This is not 
typical for systems organized around 
serial computers, and it is another dra¬ 


matic demonstration of parallel-comput- 
ing technology. 

The cost of a system like the Connec¬ 
tion Machine runs in the millions of dol¬ 
lars. But a Macintosh with a 100-mega¬ 
byte hard disk drive or a 386-based PC 
can serve the typical WAIS user. 

Immense Promise 

The prototype WAIS user interface and 
protocol are currently being beta-tested 
at Thinking Machines, Apple Computer, 
and Dow Jones News/Retrieval. Think¬ 
ing Machines, the principal developer of 
the WAIS architecture and software, 
plans to share the WAIS protocol free of 
charge and hopes to help user-interface 
developers build interfaces to WAIS 
servers. 

While still a research project that is 
undergoing development and refinement, 
the WAIS holds immense promise. Infor¬ 
mation commerce, buoyed through the 
widespread acceptance of computer sys¬ 
tems and networks, forces individuals 
and companies to expedite transactions 
and simplify activities. These coveted 
sources of efficiency stand out as promi¬ 
nent allies of competitive advantage. ■ 
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Now That You Know Which Laptop or Notebook to Get, 
We Think You Ought to Know Where to Buy It. 

Competitive Price Must Be Presented To Us Prior To Purchase From Us. 


286/40MB with 


Premium® Exec 11 

286/20MB with 

1MB . N/A 

2MB . $1948.00 

4MB . $2328.00 

5MB . $2428.00 

8MB . $2908.00 


1MB . 

.N/A 

386SX/40MB with 

2MB . 

. $2228.00 

2MB . 

.N/A 

4MB. 

. $2608.00 

4MB . 

. $2958.00 

5MB . 

. $2708.00 

5MB . 

$3058.00 

8MB . 

. $3188.00 

8MB . 

. $3538.00 

386SX/20MB with 

386SX/60MB with 

2MB . 

. N/A 

2MB .... 

. N/A 

4MB . 

. $2678.00 

4MB . 

. $3238.00 

5MB. 

. $2778.00 

5MB . 

. $3338.00 

8MB. 

. $3258.00 

8MB . 

.$3813.00 



Texas Instruments travelmate 


TM2000/20MB w/2MB $2208.00 

TM2000/20MB w/3MB . $2348.00 

TM3000/20MB w/2MB . N/A 

TM3000/20MB w/4MB . $3498.00 

TM3000/20MB w/6MB . $3788.00 


TM3000/40MB w/2MB . N/A 

TM3000/40MB w/4MB . $3788.00 

TM3000/40MB w/6MB . $4078.00 

TM3000/60MB w/2MB . N/A 

TM3000/60MB w/4MB . $4078.00 

TM3000/60MB w/6MB . $4368.00 


Panasonic 

CF-170/20MB w/640K.... 

.N/A 

CF-l 70/20MB w/1.6MB.. 

.$1738.00 

CF-270/20MB w/3MB. 

.$2198.00 

CF-270/20MB w/5MB. 

.$2428.00 | 
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2MB . $1138.00 
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5MB . CALL 
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2MB . $1378.00 

3MB . $1518.00 
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2MB.$1738.00 
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5MB.$2078.00 

9MB $2568.00 

T1200XE/20MB with 
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5MB . $2368.00 
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T2000SX/20MB with 
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5MB $3558.00 
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3MB $3658.00 

5MB . $3858.00 

9MB. $4248.00 
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SMB . $3678.00 

5MB . $3858.00 

7MB . $4108.00 

9MB . $4268.00 

11MB . $4528.00 

13MB .. $4768.00 


TOSHIBA 
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SMB . $3858.00 

5MB . $4038.00 

7MB .. $4288.00 

9MB . $4458.00 

11MB . $4708.00 

13MB . $4948.00 
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4MB . $2748.00 
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SMB .. $3258.00 

5MB .. $3438.00 

7MB .. $3688.00 

9MB .... $3858.00 

11MB ... $4108.00 

13MB . $4348.00 


SMB. 

.$3858.00 

4MB. 

. $4928.00 

5MB . 

.$4038.00 

6MB .... 

_ $5108.00 

7MB. 

.$4288.00 

8MB. 

.$5288.00 

9MB. 

.$4458.00 

12MB. 

.$5718.00 

11MB. 

.$4708.00 

14M"R 

ftft no 

13MB. 


T5200/200MB with 

T3200SXC/120MB with 

4MB . 

.$5338.00 

SMB . 

. $5638.00 

6MB. 

.$5518.00 

5MB. 

.$5818.00 

8MB . 

. $5698.00 

7MB. 

.$6068.00 

12MB. 

.$6116.00 

9MB. 

.$6238.00 

14MB 

169QR00 

11MB. 

.$6488.00 

T5200C/200MB with 

13MB. 

.16728.00 

4MB. 

.$5983.00 

T5100/100MB with 

6MB. 

.$6118.00 

4MB ....... 

.. $3488.00 

8MB. 

.$6298.00 

T5200/40MB with 

12MB. 

.$6718.00 

4MB. 

.$4568.00 

14MB . 

.... $6898.00 

6MB . 

.$4748.00 



8MB. 

.$4928.00 



12MB . 

.$5358.00 



14MB. 

.$5528.00 




"If the laptop or notebook you're considering isn't on this list, then maybe it's not worth considering!" 


TOSHIBA T8500 Power Desktop 

14MB RAM» 100MB Haiti Di*k, VGA Display 
Window* 3.0, Excel, Dbaae, WP5.1, etc 

ONLY $4188.00 


TOSHIBA T1200F 

2-Floppies, Window* 3.0, 1MB RAM, 2400B Den. Modem 

ONLY $1268.00 


10% better than the best current advertised price you find on memory upgrades, modems 8c fax/modems 

We want to make your life simpler. Instead of wasting valuable time and effort haggling with various dealers over the phone, we suggest you simply 
look for the lowest current advertised price you can find on memory upgrades, modems and fax/modems. And that applies to 
ANY PUBLICATION! Take 10% off that price, and that is what you’ll pay us. You see, when you buy memory upgrades from us you're doing 
business direct with the factory. And everybody knows that nothing beats that Remember, time is money!! 


All prices subject to change 
without advanced notice. 

We are not liable 
for typographical errors. 


tote-a-lap 

"Experts in portable intelligence" JL 

(415) 578-1901, ext. 924 • FAX (415) 578-1914 

Limited to stock on hand. AJI prices reflect cash discounts 


Always call for most current 
price before ordering. 

All listed prices reflect 
cash discounts. 


1 


Circle 312 on Inquiry Card. 














































































































































Guaranteed 10% lower than the best advertised price you 
find on memory upgrades, modems, and fax/modems 


AST RESEARCH 

5L2K Tor AST Bra™ 236, Premium/206 FASTRhjil, Rajnpa^ePtuj/206, SiKpak/286. 

IMB for AST Premium 296 PASTE am. 336/25, 386/33/33?.‘33TE. 3365X/16, 436/25/25E/25T/25TE, 486/33/3 3E/33T1 

EMH for AST Premium 286 .Advanced FASTRam, Premill m/386, Fremmm/306C . . 

4MB for AST Premium 286 FMiboamf/386, Frcmium/386. Fremium/386C , , . , , . , . , , . . 

[M3 Writtf/Bit for AST Premium 306/25/33/3 3TE, 3B6SX/16, 436/25/2 5 E/2 5TE/33/33E/33TE/Prcmium n 3B6SX/20 
2MB for AST Bravo 2B6/H06SX, Premiuin/206 Advanced FASTRam, RampH^ePlus 286, Sixpak 286 
jh.uj r„. .i f r u... .iLut,"]r 


2MB Wrile/BSl for AST Bravo 406/25 
4MB Writc/Bu for ASP Premium 306/33TE, 1000X/I6, 486/25/25E/25TE/33/33PI/33TF, and Premium It 386SX/20. 
SMB Write/Hit for AST Premium 366/33TE. 386SX/16, *8$/25/25E/25TE/03/3SE/33T& and Premium IT 3BGSX/20. 
1MB/4MB/8MB for ASTI" premium E*ee Notebook . , ...... 


APPLE MACINTOSH 

2MB for Apple M&dniosh Classfo/Plus/SE $ 123.60 

4MB Jbr Apple Lasier Writer tl/NTX. 5240.00 

IMB for Apple Mactnloxh | VI td/Mcx/lTf*/ 

[Ix/PIuj/SE/SE30. % 00.00 

4MB for Apple Macintosh [I/Ilci/Ila;/LIEV 

Ilx/Pfos/SE/SEBO . 5240. CM) 

16MB For Apple Macintosh Ilfx . ... $998,00 


COMPAQ 

1MB for Compaq DwkPro 286N, 386/20, 3B6N, 386SX! 60.00 
■2MB for Compaq Desk pro 386/20, 386 N, 386SX 1128 ,00 

4MB for Compaq Desk Pro 2fl6c r 386/20, 

386/20e, 3M/25, 3B6/25e ..3288,00 

For Compaq SLT/286 

LME . . 3148.00 2MB .$288.00 

3MB $428.00 4MB $588.00 


IBM 

IMP lor IBM PS/2 Model 70-E6I. 121, 55SX, 55L5. 

65SX, A 65LS.- S 68.00 

1MB for IBM Adapter Board 6450605, 6430609, 

34F MV, & 34 F3031.. S 68,00 

2ME For IBM PS/2 Model 7D-E61, 121, 502, 55SX, 

55LS, 65SX, fit 65LS . $128.00 

2MB for IBM Adapter Board 6450605, 6450609. 

34F3077. & 3+F30II $123.00 

2MB for IBM PS/2 Model 70-A21, A6J, B21. 4 B6l . $133.00 
2MB for IBM PS/2 Model 30/286 . . $163,00 

2MB for IBM Adapter Board 1497259 . . , $16&,00 


SUN MICROSYSTEMS 

4MB for Sun Microeysieriii 3/60, 3/80, Spare. I. 

Spam t Plus Sparc+/60 .. ..$233.00 

4MB fur Sun Microsystems 3B6i 4 SLC/420 .$323,00 

8MB for Sun Microsystems 4/330 & 4/370 .$513.00 

16MB for Sun Microsystems 3861 l6MB r 4/llO r 
4/330, 4/370, Spare l/Plus/460 .$998,00 

TANDY 

1MB for Tandv 150CI-HD.... . 5146.00 

2MB for Tandv 2810-HD... .. $298.00 

4MB for Tandy 2810-HD . . $380.00 


TOSHIBA 

3MB for Tlfi0OLE/SE/XE,T2O00SX 
2MB for TWOOLE/SE/XE/T2OQ0SX 
4MB for THJflOLE & T20005X 
8MB for TIO0OLE * T2000SX 
2MB for TI200XE/Tl&0omi00c . 

4 MB for Tl20OX^ri6OO/T33CH>c . 

2MB for T3100SX/T3200SX (Uses 1 slot) -. 

4MB for T3(0OSX/T32OOSX (Uses 2 ifotri . 

4MB for T3I0OSX/T32OOSX (Uses only 3 slot) 
6MB for T3f0QSX/T32OO5X (Uses 3 slca) . 

8MB for T3I0OSX/T32OOSX (Uses 3 dotal . 

BMP for T3I0OSX/T32OOSX {Uaes 2 slots) . 

10MB for T3I00SX/T3200SX (Uses 3 slots) 

12MB for T3M05X/T3200SX ('Uses 3 slots') 

3MB for T32O0 

2MB for T5IOO. 

2MB foe T5200/T5200C/T8500 (U*» 1 det) 

4MB tor T5200/T52WC/T85O0 (Uses 2 slots) 

6MB for T5200/T5200C/TB5QG (Use, 3 sluts) 

SMB for T52O0 (Uses 1 slut - You must lieu havft 4.MB) 
10MB for T520(WT5200C/T8500 {Uses 2 Uouj 
12MB for T5200/T5200C/T3500 (Uses 3 sfors) 


133.00 

228.0(1 

458.00 

878.00 

128.00 

248.00 

148.00 

288.00 

428.00 

438.00 

708.00 

848.00 

998.00 

,278.00 

263.00 

148.00 

148,00 

288.00 

428,00 

688.00 

828,00 

968.00 


Please note that each memory card/ 
module is fully tested and comes 
with a lifetime warranty and a 
24 hour exchange guarantee. 


PANASONIC 

1MB for Panasonic CF-I5G/CF-150B . 

1MB for Panasonic CF-I70. 

2MB for Panasonic CF-270 

4MB for Panasonic CF-270 . 

IMB for Sharp PC 5541 & TI LT286 

M odeta 2 5 ft 45.. 

SMB for Sharp PC-5541 * TJ LT286 

Models 25 A 45.. 

For Compuadd Companion. Sharp PC-6220, 

TI TravelMate TM2000 

1MB $128.00 2MB . . 

For Compuadd Companion/SX, Sharp PC-664], 
TI TravelMate TM3Q00 

2MB. . . $293,00 4MB. 


LASER PRINTERS 

AT&T 593 Laser Printer 2MB . 

Epson EPL-6000 Laser Printer 2MB 
I'Ve it P6060 Later Printer 2MB ... 

Marmesmann Tally MT905 Laser Printer IMB . 

NCR 6435 User Printer 2MB . 

Packard Bell PB95G0 Laser Printer 2MB . 

Toshiba Fav-cl jisrrfi Laser Printer SMB . 

AT&T 593 Laser Primer 4MB 
Epson EPL-6000 Laser Printer 4MB 
Facit P6O60 Laser Printer 4MB 
Mannesmann Tally MT905 Laser Printer 4MB 

NCR 6435 Laser Printer 4MB . 

Packard Bell PB95G0 Laser Printer 4MU 
Toshiba PapeLaserb Laser Printer 4MB . 

HP LaserJet II/HD 1MB .. 

SMB. ' . $160.00 4MB . . 

HP LaserJet IIF/IILTIID 
IMS. $118,00 

3MB . $218.00 

IBM 4019/40life L-lser Printer 

2MB.$178,00 

Panaso n ic KX-P44211/K X- P4450E 
1MB $138.00 

3MB . . .. .. $233,00 

For TI Microlaser & M icrolaser/XL 
1MB $ 03.DO 2MB 

3MB $243.00 4MB 


SMB . 

4 MB 
1MB 

3.5MB 

IMS .. 
4MB 


$188,00 
$188,00 
$188,00 
$ 138.00 
. $288.00 
, $203. yo 
528B.OO 
$280.00 
$280.00 
$280.00 
$118,00 
$268.00 

$168.00 
$ 268,00 
$118.00 
$148.00 

$100.00 

$206.00 

$168.00 

$323.00 


We are not brokers. We manufacture 
each memory upgrade ourselves t which 
i$ why we can offer such low prices. 
Our guarantee is simple: 

We won’t just meet any advertised price, 
but will beat any competitors current 
advertised price on memory 
upgrades you find 
BY A WHOPPING 10%! 
Nothing beats doing business direct 
with the factory, 

^Note: This guarantee does not apply 
to closeouts and the tike. 
Competitive price must be presented 
prior to purchase from us.) 



LAPTOPS 


$ 3 3,0ft 

Toshiba 




$ 60.00 

TI000XE/20MB with 3MB 


$1,518,00 

$ 73.00 

T1200XE/20MB with 3MB 


$2,188.00 

$263,00 

T1200XE/20MB with SMB 


$2,368,00 

I 08.00 

T1200XE/40MB with 3MB 


$2; 540.00 

5118,00 

T120OXE/4QMB with 5 MB . . 


. . . $2,728.00 

$280,00 

TI6QOE/20MB wlri, 3MB. 


$2,368.00 

5350.00 

T1600E/20MB with 5MB .. 


. $2,548.00 

5690,00 

'niOOc/40MB with 3MB 


$2 480 no 

, CALL 

T3tnflp/4flMB with SMB 


$2 660, no 


T2000SX/20MB 





w/2MB . . . 

$3,218.00 

w/3MB 

$3,350,00 


w/5MB . 

$3,558.00 

w/9MB 

N,048.00 


T2000SX/40MB 




Uti 

w/2MB 

$3,518.00 

w/3MB . 

$3,658.00 


W/5MB 

$3,058.00 

w/9MB . , 

.$4,248.00 

S3 68-00 

T3100SX/ 40MB 




t£AA nra 

w/3MB 

.13,678.00 

w/5MB 

$3,358.00 

o ci. yy 

w/7MB . 

.$4,103.00 

w/9MB , 

$4,268.00 


w/UMB,., 

$4,528.00 

w/UMB 

$4,768.00 

Si-ia.IHI 

T3HWSX/0OMB 




*728,00 

w/3MB 

$3,050.00 

W5MB ... , 

- - $4,038.00 

w/7MB - ■ - - 

$4,20000 

w/OM B . . 

$4,458.00 


w/llMB... .. 

$4,700.00 

w/liMB . . 

.. $4 f 940 00 

$248 00 

T32O0/40MB with 4MB . . . 


. $2 f 740,OO 


T3200SX/44J M B 





w/SMB 

$3,258.00 

w/5MB . . . 

$5,430,00 

c r ,stit nn 

w/7MB. 

$3,688.00 

w/9MB . 

$3,350,00 


w/llMB. 

$4,103.00 

w/I3MB 

$4,348.00 


T.3200SX/120MB 





w/3MB . • 

$3,053,00 

w/5MB . 

$4,030,00 


w/7MB 

$1,200,00 

w/9MB 

$4,458,00 


W/UMBr . . 

54.708,00 

W.03MB 

$4,948,00 

$188.00 

T3200SXC/120MB 




JIBS, 00 

w/3MB . . . 

55,630-00 

w/SMB . - 

55,810,00 

sias.oo 

w/IMB. 

$6.060.00 

w/OMB .. . 

. .$6,130.00 

S188.CN) 






AST PREMIUM 

206/2OMB 
w.'2MB . . 
w/JMB . . . 

286/40MB 
w/2MB . , 

w/5MB ,. 

306SX/20M B 

w/2MB . 

w/5MB . 

306SX/4OMB 
w/2ME . 
w/5MB ...... 

386SX760MB 
w/2MB . . 
w/5MB . . 


EXEC NOTEBOOK 
w/].MB 

$1,948.00 w/4MB 
$2,428.00 

W1MB 
12,228.00 W/4ME 
$2,708.00 w/BMB . 

. . .. N/A w/4MB . 
. $2,778.00 w/BMB . 


N/A 

$3,058,00 


N/A 

$3,338.00 


w/4MB 

w/BMB 


W/4MB . 
w/BMB . 


. N/A 

.$2,328.00 
$2,908,00 
. . .. N/A 
$2,608.00 
$.3,108.00 

12,678.00 

$3,253.00 

$2.953.00 
. $3f533.00 

$3,238.00 

.$3,018,00 


XI TRAVELMATE 


TM2000/20MB 




w/2ME . 

$2,208.00 

w/3MB , 

$2,348.00 

TM3000/20MB 


w/2MB ., . 

.N/A 

w/*MB. 

.53,490.06 

w/fiMB .... 

$3,738.00 

TM3000/40MB 


w/2MB . 

. . ..N/A 

w/4MB . , 

$3,788.00 

w/OMB 

$4,078.00 

TM3000/60MB 


w/2MB 

N/A 

w/4MB . 

$4,078,00 

w/6MB 

14,368,00 

TOSHIBA 




TlOOOSE 




w/2MB . . . 

$1,138.00 

w/3MB . 

<1,278.00 

T1000LE/20MB 




w/IMB . 

,$1,738.00 

w/3MB , 

$1,878.00 

w/5MB 

$2,078,00 

w.'SM B 

$2,568.00 

T1000XE/20MB w/2MB 


$1,378.00 

T3200SXC/I20MB 




w/EIMB . . . 

58,400.no 

W/13MB . 

$6,728.00 

T5I00/100MB w/4MH. 


-53,488.00 

T520G/40MB 


w/4MB. 

.54,568,00 

w/6MB 

N ,740.00 

w/0M B 

$4 920 00 

w/i2MB. 

$5,350.00 

w/l4MB . 

.$5,528.00 

T520&/IO0MB 


w/+MB. 

.$4,920,00 

w/SMB , 

$5,100.00 

w/0MB . 

$5,238.00 

w/IIMB . . . 

$5,718.00 

w/ltMB 

$5;338.00 

T52W2QQMB 


w/4MB 

$5,338.00 

w/SMB ■ 

$5,518,00 

w/BMB 

$5,698.00 

w/)2MB. 

10,110,00 

w/]4MB 

$6,298,00 

T520OC/200MB 


w/4M B , 

$5,938.00 

w/fiMB . . . 

$6,110-00 

w/0MB .. . 

.56,298,00 

w/J7MB . 

$6,710.00 

w/t*MB 

56,898-00 

Evcnrx Tempo LX 336SX/20MB 

w/IMB RAM . 

$2,098.00 

w/3MB RAM . 

$2,448.00 

w/5MB RAM 

$2,798.00 

FsnaHmk CFI70/20MB with 164MB 

11,738.00 

Panasonic CF-270/20M B with 3MB 

52,198,00 

Panasonic CF-270/20MB with 5MB 

$2,428.00 


All prices subject to 
change without advanced 
notice. We are not liable 
for typographical errors. 


So You Can See, 

Our Closest Competition 
Doesn’t Even Come Close 

tote-a-lap 

"Experts in portable intelligence'' ■ 

(415) 578-1901, ext. 924 • FAX (415) 578-1914 

Llmllod to stock on hand. AN prices mneci cash discounts 


Call today and we’ll fax you our most 
current and most comprehensive price 
Hst for laptops and peripherals. 


All prices quoted are in VS. 
dollars, and are based on 
cash purchases. No penalty 
for Visa/Mastercard. 


Circle 31 2 on Inquiry Cord. 
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Come on, now—we can’t do everything 
for you. We've produced a complete line of 
Canon Laser Beam Printers for crisp text and 
stunning graphics. We’ve given them features 
unmatched in their price range—such as 
built-in scalable typefaces that look great 
from the finest fine print to poster-sized 
headlines—with legendary Canon quality. 

But we can’t tell you that what you need 
is the compact size (and compact price!) of 
the 4-page-per-minutc LBP®-4. You’re the 
only one who knows how convenient its 14" x 
16" size and quiet operation would be on 
your home or office desktop. And how can we 
even guess what you’d do with the standard 
video interface for fast, high-resolution 
applications? 

We’re not going to insist that you should 
get the LBP-8 Mark III™ for its 8-ppm speed, 
or for the ability to boost its standard 1.5MB 
all the way to 4.5MB. Sure, it can accept our 1C 
cards for additional typefaces and capabili¬ 
ties. but so can the others. 

Maybe you never need to print letterhead 
plus second sheets, or long unattended jobs. 
So why should we brag about the Mark HIT,™ 
with dual paper cassettes that can hold up to 
400 sheets? Just because it can combine 
portrait and landscape text? Big deal—that’s 
standard for Canon loser Beam Printers. 

And unless you want the ultimate in 
capability and convenience, you’d have no 
interest in the Mark 111 R™ with dual cassettes 
and duplex printing for newsletters, and 
lengthy reports. Even though, like the others 
(yawn), it support s all popular word-process¬ 
ing and DTP software. 

Visit your Canon dealer—call us toll free 
at 1 (800) 848-4123 for the one nearest you. 
We’ve done our part, with four Canon loser 
Beam Printers that set a new standard. 

But the hard part is up to you. 


Genuine Adobe® PostScript* is 
now available for the LBP-4 and the 
LBP-8 Mark III Series printers. 



POSTSCRIPT 

SeftyMr*t’nmMoM 


A printer driver kit is provided free with 
each printer containing all printer definition 
files currently available on diskette, plus 
complete installation instructions. 


Canon is now available on CompuServe.* 
Type Go Canon at any T prompt to access 
the Canon Forum. 


Canon 

LASER BEAM PRINTERS 

Working To Improve Your Image 

FromTopTo Bottom: LBP-4, LBP-8 Mar* III, LBP-8 Mark HIT, LBP-8 Mark IIIR 

Canon 8 and LBP* are registered trademarks and Mark III, Mark III T and Mark III F 
are trademarks of Canon Inc • Adobe 8 PostScript* and the PostScript logo arc 
registered trademarks of Adobe Systems Inc m the USA • CompuServe 8 is« 
registered trademark of CompuServe Inc. 

Circle 60 on Inquiry Card. 

























STATE OF THE ART 



PRIORITIZING 

INFORMATION 

Rear Adm. Grace Hopper, USN, Ret., speaks out on how we must analyze, evaluate, and use 
the various kinds of data that we input into computers 

Complied by JANET J. BARRON 


M odel Ts totally changed the 
world of transportation. They 
cost between $300 and $600, 
and all of a sudden, people 
could afford to buy and own cars. The 
whole world changed because of the 
Model T, and yet, somehow, we totally 
neglected the underlying concept— trans¬ 
portation as a whole. Because we didn't 
look at transportation as a whole, today 
roadbeds and railroads are falling apart 
all over the U.$. 

Now we're at the real beginning of a 
relatively new industry [the computer in¬ 
dustry] that will eventually be the largest 
in this country. And I am very much 
afraid we'll make the same mistake all 
over again. I'm afraid we'll continue to 
go out and buy pieces of hardware with 
flashing lights and lovely “user-un- 
friend ly” software and totally neglect 
the underlying subject—the total flow of 
information through any organization, 
activity, company, and so forth. We 
should be looking at the information 
flow and then selecting the equipment to 
implement that information flow. 

Of course, to use our best equipment 
for handling the most valuable informa¬ 
tion, the first thing we need to know is 
which is the most valuable information. 
For a couple of decades now, Fve been 
asking people how they value their infor¬ 
mation, I haven't received any answers, 
but I have received a really great assort¬ 
ment of blank stares. Some people even 
question that there's a difference in the 
value of information, 

I know of an oil refinery that’s oper¬ 
ated by computer. Information comes in 
from marketing and goes to the com¬ 
puter, which opens valves and pushes 
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PRIORITIZING INFORMATION 


We have totally 
failed to consider 
the criteria for 
the value of 
information. 




A a** 


“•V #/ 








stuff through pipes and tells inventory 
how much of the finished product has 
been made. The computer puts out pay¬ 
roll reports and makes out the checks, as 
well as generating reports on all the ac¬ 
tivity that occurs. 

Let’s suppose that two pieces of data 
simultaneously enter that flow. One 
comes from a valve out in the plant and 
says, “If you don’t open me, the plant’s 
going to blow up. You have 45 seconds to 
act to save 78 lives and a $120 million 
plant,” At the very same instant, from 
another part of the system, comes the fact 
that Joe did 2 hours of overtime. Which 
is the more valuable piece of informa¬ 
tion? And what are our criteria? 

Finding the Value of Data 

Most large companies insure their data¬ 
bases against damage, inability to access 
them, and other perils. What happens 
when the insurance company or the FBI 
asks, “How much is it worth?” Probably 
one of the biggest jobs we have ahead of 
us is to determine that value. 

We have totally failed to consider the 
criteria for the value of information. We 
haven’t even defined our criteria. And 
yet we must know something about the 
value of the information and data we are 
processing. 

I think we must create several priori¬ 
ties: the time you have to act on the data 
and the number of lives and the number 
of dollars at stake. But there’s another 
one—the importance of that piece of data 
in making decisions. 


ACTION SUMMARY 


The total flow of information 
through any organization, ac¬ 
tivity, company, and so forth 
is what matters. Look first at 
the information flow, and 
then select the right equip¬ 
ment to implement that flow. 
To use the best equipment to 
handle the most valuable in¬ 
formation, you need to know 
which is the most valuable in¬ 
formation. That's the hard 
part. How do you value your 
information? 



We have completely failed to analyze 
the raw material that we are processing. 
We’ve spent almost half a decade talking 
about the process, the system, and the 
training. We’ve forgotten to look at the 
data or at the information we are produc¬ 
ing. We’ve also neglected to notice some¬ 
thing about information: Information is 
totally inert; it never does anything. It’s 
something you see on the printed page, 
or you may see it on a computer screen, 
or you may hear it over a telephone. Al¬ 
though it never does anything, it still has 
to be fed through another process. 

We have a raw material that is called 
data. We feed it into a process. In this 
case, the process consists of hardware, 
software, communications, and trained 
people. Hopefully, the output product is 
information. Equally hopefully, this 
process is under some form of control 
and there’s a feedback loop from the in¬ 
formation to the control to improve the 
quality of the information. 

This process consists of a human being 
who analyzes, correlates, relates that in¬ 
formation and turns it into something we 
can call knowledge, or intelligence—that 
we can make decisions on. But since 
we’ve added another process, we have to 
have another means of control and an¬ 
other feedback loop to improve the qual¬ 
ity of the knowledge. 

Take the example of a manager of a 


service business. Say he has 150 com¬ 
puters in his company, all providing data 
to him. He tells you, as his office man¬ 
ager, that he wants to know how much 
the firm has spent on gasoline for its fleet 
of vehicles. You can tell him how much it 
has spent on gasoline, but that’s an insuf¬ 
ficient answer. 

Noting how many months there are left 
in the fiscal year, you should tell him 
how many gallons of gasoline the fleet 
has used so far and how many miles each 
vehicle travels on average per month. 
Considering the possibility of an oil 
shortage, you can also project how much 
each gallon of gasoline could end up cost¬ 
ing and, with some what-if scenarios, 
give your manager a rundown, in both 
figures and charts, of several possibili¬ 
ties of what the firm may have to spend 
on gasoline for the rest of the fiscal year. 

We have got to give people better an¬ 
swers—more complete answers. This is 
where we’re going to need the little ex¬ 
pert routines—not the great big ones, the 
little ones—and we’re going to need them 
very badly. One of the biggest jobs for 
these applications will be to find out 
what people need to know. What does 
the manager of a business need to know? 
We’ve got a tremendous job ahead of us. 

There’s something else that is impor¬ 
tant about this information business. 
Information has an actual value to a 
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The best got better. 

SYSTAT 5.0’s new menus make the top-rated 
statistical program even easier to use. 



SYSTAT is the only package 
to receive these three awards. 



New Features Menus or commands — your choice Rewritten 
do c ume n tatinn i ncf dries sta t istics tutorials Fa st , bu i 11- i n d r i ve rs for 
SYGRAPH Global mapping and many new plots Multi way repeated 
measures Means model For missing cells designs Post-hoc tests 
Interactive stepwise regression. 

Statistics Basic statistics, frequencies, f-tests, post-hoc tests 
Multi way crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantei-Haenszel, asymptotic standard 
errors Nonparametric statistics [sign, runs, Wiicoxon, Kruskal- 
Wallis, Friedman two-way ANOVA, Mann-Whitney U, Kolmogorov* 
Smirnov, Lilliefors. Kendall coefficient of concordance] Pairwise/ 
listwise deletion of missing values, Pearson correlation, 5SCP. 
covariance, Spearman, Gamma, Kendall Tau, Euclidean distances, 
binary similarities Linear, polynomial, multiple, stepwise, weighted 
regression with extended diagnostics Multivariate general linear 
model includes multi way ANOVA. ANCOVA, MANOVA, repeated 
measures, canonical correlation Principal components, factor 
analysis, rotations, components scares Multidimensional scaling 
Multiple and canonical discriminant analysis. Bayesian classification 
Cluster analysis (hierarchical, single, average, complete, median, 
centroid linkage, k-means, cases, variables) Time series (smoothers, 
exponential smoothing, seasonal and nonseasonal ARIMA, ACF, 

PACE. CCF, transformations, Fourier analysis) Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more). 

Graphics Overlay plots Drivers for most graphics devices 
Two-dimensional: Error bars Soatterplots Line and vector graphs 
Vector, dot, bubble and quantile plots Bar graphs (single, multiple, 
stacked, range) Box plots (single and grouped) Slem-and-leat 
diagrams Linear, quadratic, step, spline. polynomial, LQWESS, 
exponential smoothing Confidence intervals and ellipses (any alpha 
value) Smooth mathematical functions Rectangular or polar 
coordinates Log end power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Vororioi 


tesselaiions Minimum spanning tree Maps with geographic 
projections (U,S. state boundary file included, county and world 
boundary files available) Ghernoff faces Star plots Fourier plots 
Pie charts Contour plots on regularly and irregularly spaced points 
Control charts and limits Three-dimensionst: Data plots Smooth 
function plots Vector plots Linear, quadratic, spline, least squares 
surface smoothing Typefaces that print in perspective. 

Data Management Import/export Lotus, dBase, and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
process hierarchical, rectangular or triangular files, irregular length 
records Character, numeric, and nested sorts Merge and append 
large files Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 

SYSTAT operates on IBM PC's* and compatibles, MS-DOS! 

VAX*/Microvax and Macintosh ? Site licenses, quantity prices and 
training seminars available. No fees for technical support. 



ns i 


SYSTAT. Intelligent software. 


For more information call or write: SYSTAT, Inc, 1800 Sherman Avenue, Evanston, Illinois 60201-3793 Tel: 708.864.5670 Fax: 708,492.3567 
For international representatives call: Australia 61 3.4974755. Canada 416.424.1700, Finland 358.0.6923800, France 33.1.40935000, 

Germany 49.61.265950, Italy 39.587.213640, Japan 81.3,5902311. New Zealand 64,71,562675. Norway 47.3.892240. Sweden 46.8 110620, 
Switzerland 41.31.416611, The Netherlands 31.3402.66336, UK: Letchworth 44.462.482822, London 44,81.6926636, London SE 44.0753,841636 
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#1 Search and Retrieval Software for DOS and UNIX Systems 


PRIORITIZING INFORMATION 



...it's easy to find 
exactly what you're looking 

for with ZylNDEX:.. 


ZylNDEX lets you simultaneously search al[ your 
documents, 20,000 pages or more, even entire networks, 
providing search results in under 3 seconds! 


The search technique is easy. To find a 
word, just enter it. All instructions are 
in plain English on the screen, when 
you need them. 

Versatile. Powerful. ZylNDEX provides 
the full set of search techniques not 
found in utilities: 


Text Retrieval Software 


l i-.i rka 


Very Good 


very Good 


Boolean logic Searches 
Phrase Searches 
Proximity Searches 
Conceptual Searches 


Type in query. 


Thesaurus 


Comments 
Super Wildcards 
Field Searches 


ZylNDEX simultaneously searches text 
located across multiple subdirectories 
and drives, regardless of the format. 

Prepare your entire drive for searching 
with just one keystroke. Ideally suited for 
networks and frequently changing t 

Select any document for viewing. 

Browse or jump from document to 
document or "hit" to "hit." Scroll 
‘ entire documents at will 


Listing of documents found. 




Demo disk available. 

1 - 800 - 544-6339 



F 


100 Lexington Drive * Buffalo Grove, Illinois 60089 - (708) 459-8000 FAX (708) 459-8054 


corporation. Someday, under “Other 
Assets/’ there’s going to be an entry on 
the corporate balance sheet—“Informa¬ 
tion”—with a value on it. I asked the IRS 
how they plan to depredate the value of 
information. They didn’t answer me. 

A Question of Accuracy 

There are some other issues regarding in- 
formation that we need to address, such 
as accuracy—correctness of the informa¬ 
tion that comes from your computer. One 
year I turned in my budget, and even 
though it added up right and had beauti¬ 
ful charts in it, it was rejected for inaccu¬ 
racy. I put it through my computer again, 
and it came up with the same answers. 
Certainly , it was correct because it came 
from the computers. We’ve gone that way 
for too long. 

When one of my supervisors heard 
about this situation, he decided to find 
out the possible costs of incorrect infor¬ 
mation in a data-processing system. He 
found a section of the privacy law apply¬ 
ing to government employees in the mili¬ 
tary that dealt with this issue. 

It states that if there is inaccurate data 
in a personnel file and, because of it, 
someone is denied a raise or a promotion 
or otherwise treated improperly, they 
have a right to sue the federal govern¬ 
ment. The fact this law is on the books 
shows how serious a situation the mili¬ 
tary considers the possible consequences 
of inaccurate information. There are few 
cases an individual is given the right to 
directly sue the federal government. 

This officer decided to analyze the 
possible costs to the government of inac¬ 
curate information in a personnel file. 
He used a hypothetical case and extrapo¬ 
lated, using statistical probabilities, and 
estimated the damages in a best-case 
scenario. 

He came up with the fact that in just 
one possible situation, inaccurate infor¬ 
mation in a few personnel files could cost 
an organization in the range of $500,000. 
Now, this half-miltion-dollar projection 
was just for one not-so-bad case of incor¬ 
rect data unintentionally finding its way 
into a small percentage of one depart¬ 
ment’s personnel files. 

You can use your imagination and 
multiply that figure by a factor of n . 
Then you can see for yourself how many 
millions of dollars of damage (not to 
mention the grief of those who get turned 
down for jobs, raises in salary, and so 
forth) that inaccurate computer informa¬ 
tion can cause. And the issue can’t be re¬ 
solved by going to your boss and asking 
for hundreds of thousands of dollars to 
correct the files and save the company 
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LIKE MAGIC, CREATE 
SIGNS, LABELS AND 
STICKERS INSTANTLY! 


A 




Experience the 
Wizardry of STIKA! 


2 Apply. 

Your design is easily 
+ applied to jufrt about 
any surface with pressure 
sensitive vinyl or iron-on 
flock material. 


A Scon and Cut. 

With STIKA p s built-in 
I • scanner, simply scan 
the original art or text. Then 
with one push of a burton, 
STIKA will cut your design in 
vinyl or flock. 


3 Ifs finished! 

Signs, labels or 
• stickers are now 
ready for permanent display! 


Intelligent 


Cutting Ma 


iR NATIONAL DISTRIBUTORS: ILSAl Roland DGA Corporation 1961 McGaw Avenue, Irvine, CA 9271 4 Phone: (714)973-0660 Fa*: (714)975-0569 • Canada- attain! dg Cana(nc p*™ (HMictd- 
-m |6M|270-S5&Z • AUSTRALIA Ftotarel DG Australia PTY Ld Phune: <D3jfl(S 0633 Far |03|6l&0433 • HEW ZEALAND RsJgnC CoiporatKjn m LKd. PM** fQ9|39B 104 Fax (B)39l 065 » ENGLAND, !flELAND Roland |UK| Ud Phone' 
IS1B1B1 Fas. (032)812632 » SCANDINAVIA RoiairJ Scandinavia AS Phone (31 jffi3623 Far (31)9601 II* BENELUX FRANCE, GERMANY, AUSTRIA,SWITZERLAND A PORTUGAL' Roland DG Europe-H.V Pl«ne 32/14-5753 It Fax 
57 5912 i SPAIN Roland Efedronios ce Espana. S A Ripne: (93)3061000 Fax. (W|307 4503. • HUNGARY: htffnuw Lid Phone: (361)186 8906 Fax (361)1151117 • JAPANl FWanO DG Con»ralH*i Phone. [063)465-0177 Fax 1053(485- 

» IF THE ABOVE DOEShST COVER YOUR INQUIRES, PLEASE CONTACT ROLAND DG CORPORATION. JAPAN. 

_1_ 4Tfi_ i- _. f _I mrrri ■ rnr . m-vi I 
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PRIORITIZING INFORMATION 



S ave an amazing 60% of the desk or counter space now taken by a standard 
keyboard and enjoy improved functionality at the same time. Actual size is 
273 x 152mm (1075" x 6,0"). The new MICROTYPE Keyboard is rapidly gaining 
acceptance as a truly advanced alternative to the original IBM layout for many applica¬ 
tions. Reliability of the MICROTYPE has been amply proven through extensive use in 
trading areas of several major stock exchanges as well as in many banks, brokerages, 
stores and at factory work stations. 

Space is saved by compressing rows (not columns) and eliminating wide borders. 
Re-arranging and elevating the auxiliary key clusters also saves space while improving 
accessibility with reduced eyescan and head movement. Keys have full travel with a 
light tactilly responsive touch. All standard features such as auto-repeat, caps, num 
and scroll lock are included on the MICROTYPE* 

PC XT/AT, PS/2 IBM and clone compatibility. Available in US and most European 
language versions. Made in USA with 1 year warranty. 

Order direct from stock with 15 day full return privileges, VISA, MasterCard, Eurocard 
charges and COO accepted. 

USA 1-800-DATALUX Fax 703-662-1682 $124*50 + 6,00 s/h 

EUROPE 44+30676718 Fax 44+306-76742 £99,00 + VAT + P&P 

CANADA 514-694-0870 Fax 514-694-0871 $189.00 Cdn + s/h 

OEM and reseller volume discounts available. Keytop legend and color customization 
offered. 

“.. beautifully sensitive and handles 
both typists with light touch and those 
M ClAf who really bang away... 

S-VV COMPUTER BUYER S GUIDE 

" This could be the perfect layout for 
an enhanced keyboard that must fit into 
^flk a small 


DATALUX corporation 

2836 Cessna Drive 
winchester, Virginia 22601 

DATALUX INTERNATIONAL LTD. 

Euro House 

Curtis Road, 11 old water Road 
Dorking, Surrey, UK 


A new Space-saver product from DATALUX 
— Microtype keyboard and LCD monitor 
combination. VGA resolution, backlit, 
supplied with adaptor card. Call for price 
and availability. 


Space-Saver 

Keyboard 



money. We've got to find out something 
about, and analyze, the cost of incorrect 
information, and it’s a subject we've to¬ 
tally failed to address. 

The Flow of Information 

Consider the concept of a river. It starts 
with little tiny rills, tiny drops of water 
going downhill. These drops coalesce 
into a small brook. That process contin¬ 
ues on and on until somebody decides to 
use some of that water. So, they build a 
little dam and create a small pool. They 
use the water there. Then it coalesces 
again and runs on down and finally gets 
to be quite a good-size brook, and the 
brook runs into another dam before it en¬ 
ters a lake. 

People use the lake water locally be¬ 
fore they send it into the lake itself, from 
which some of the water flows out into a 
main river, which goes into some part of 
the state. Everywhere along the way, 
there are dams and reservoirs, and the 
water's used, coalesced, and sent in a 
broader stream on down until it finally 
reaches the sea, 

I think data ought to behave this way. 
It should be collected locally at a branch 
office or somewhere and used there. 
Then it ought to be coalesced and for¬ 
warded to a regional office and used 
there, coalesced, and finally end up at a 
headquarters. Then there also would be a 
reverse flow that matches the river flow. 

Telephone lines parallel rivers. When 
headquarters decides that something 
needs to be done, it sends orders back out 
to all these parallel branches, out to the 
branch office* That's a real flow of infor¬ 
mation, where the data goes both ways, 
and it's used locally before it's sent on 
down to headquarters. It's not central¬ 
ized. There's no sense in sending every 
detail that concerns the branch office 
into Washington, D.C. 

It makes sense that when the data-pro- 
cessing and MIS departments within a 
company look only at the computers and 
the telephone lines that they control, 
they're not doing their jobs. They 're not 
looking at the information itself, at the 
value of that information, or at who uses 
it and why. We have to learn to manage 
information and its flow. If we don't, it 
will all end up in turbulence. ■ 
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Light in weight 
Light in price 
Heavy in features. 


Large VGA 
Display-10.4" 


2400 Baud Modem with 
Send Fax Capability 




Guaranteed upgrade 
to a 60 MB 
hard disk 
for only $499. 

(Contact Altima for details.) 


Larger Viewing Area 
vs. Other Notebooks 


Memory: 2 MB RAM 
Expandable to 8 MB 



Full Size 
Keyboard 


Normal Size Keys 



U nlike many other notebooks, NSX offers normal size keys 
and key spacing: Keys shown art actual size. 


The race is on to see who could make the smallest computer. Only 
problem is you’re the one who ends up losing. Because as computers 
get smaller, features become fewer. 

That’s why Altima created the NSX computer. It provides you 
desktop features in a notebook package. All at a price you can afford. 

Large VGA display. The NSX offers a large size, 10.4 " screen with 
paper-white VGA display. The result is a screen size that delivers up 
to 50% more viewing area than most other notebooks. 

Full size keyboard and keys. Unlike other notebook computers that cause you to use a pencil eraser 
when pushing extremely small keys, NSX provides a full size keyboard and normal size keys. That means 
working with the NSX is as easy as working with a desktop computer. 

Features that make the difference. You’ll appreciate that the 2 megabytes of RAM, the 2400 baud 
modem, and NSX’s send fax capability are all included in the price. And while you’re saving money, you’ll 
be able to save something else: DATA. Because thanks to exciting data compression software that’s included 
with every NSX, you can save up to 30 MB’ of information. _ _ m 

Why pay more for less? Check out the Altima NSX. It was made I f ■ 

to be small. But not to short you on features. 


•Data compression software increases the capacity of the Altima NSX 20 MB hard drive as much as fifty percent. 
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Mitsubishi Monitors Open More Windows Of Opportunity 


W indows™ 3.0 enables you to push your PC to 
new levels of performance and productivity 

To take full advantage of its application - 

versatility and powerful features, upgrade 
your monitor to the Diamond Scan 16L 
from Mitsubishi Electronics, 

With a 16" CRT, the Diamond Scan 
16L provides 42% more display area than 


Bring Out 
The Best In 
Windows 3.0. 


conventional 14 ** monitors but without taking up 
additional desktop space. This 
larger screen size enables you to see 
more of the Windows™ graphical 
environment and work more easily 
with a variety of on-screen appli¬ 
cations at the same time. With 
the Diamond Scan 16L and 
Windows 3*0, opportunities 
are unlimited! 

In addition, the Diamond 
Scan 16L supports today’s high 
resolution graphic standards. 



From VGA™ through 1024x768, this microprocessor- 
enhanced monitor is compatible with any Windows 

-- 3*0 application resolution. 

The Diamond Scan 16L—and Diamond 
Scan 20L (the larger 20" model)—are both 
engineered with the latest technology and 
manufactured using only the finest mate- 

- rials and components available. It’s the 

reason why Mitsubishi® continues to be the proven 
leader in monitor quality, performance and value. 

Call or write Mitsubishi Electronics today and 
well show you how our high performance 16" and 
20" color display monitors can help you open more 
windows of opportunity. For more information on 
these or other models in Mitsubishi's comprehen¬ 
sive monitor product line, call 1-800-843-2515* 


A MITSUBISHI 



Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada. Inc., &3S5 Woodbine Avenue, Markham, Ontario L3R 5G1 

© 1991 Mitsubishi Electronics America, Inc. Mitsubishi i-S a registered trademark of Mitsubishi Electric Corp., Tokyo. Windows IS a trade¬ 
mark of Microsoft Corp, VGA is a trademark of tnremational Business Machines Corp. Actual unretouched screen jTnagps produced from 
the following companies ('iiflJemarkcd jo/timne padhijie name jWfou.'j, company ndme): Microsoft Corp. fWthdou/i 3.0 and fbwerftn'mh 
Autodesk, Inc. fAutnOAD-Release fJh CompuTer Supporr Corp. {ArrjfiPLetters^ 
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STATE OF THE ART 



THROUGH A LENS 
SMARTUf 

MIT’s Information Lens project has laid the foundation 
for intelligent assistants for your E-mail system 

Mike Robinson 


I nformation overload is something 
like the weather, only a bit better: 
Yes, everyone complains about it, 
but some people are trying to do 
something about it. 

Consider E-mail. Almost every com¬ 
pany already has some form of E-mail, 
and information overload is often as 
much of a problem with such systems as it 
is with in-boxes; many users receive any¬ 
where from 30 to 100 messages daily. 
Handling that amount of mail, especially 
when you have been away for a day—not 
to mention several days or a week—is 
daunting, to say the least. 

What’s more, the problem will grow 
worse. The number of electronic mail¬ 
boxes will soar from 17.4 million in 
1990 to 64.7 million in 1995, according 
to International Data Corp. (Framing¬ 
ham, MA). E-mail systems will increas¬ 
ingly be interconnected, a trend that’s al¬ 
ready well under way. And beyond the 
messages themselves lies all that infor¬ 
mation you may want to find, made avail¬ 
able electronically by on-line news, stock 
quotations, and a host of other services. 

Enter Information Lens 

Information Lens, a research project at 
MIT’s Sloan School of Management, ad¬ 
dresses electronic information overload 
by attacking not just the problem of deal¬ 
ing with the sea of messages many people 
receive, but also the problem of finding 
the information people need or want. 

Dubbed an information-sharing sys¬ 
tem , Information Lens uses concepts 
from AI and graphical-user-interface 
(GUI) design to create a kind of secre¬ 
tary or “intelligent assistant” that can 
sort incoming messages into meaningful 
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THROUGH A LENS SMARTLY 


From Information to Objects 


T he Information Lens project 
ended in 1989* when it was, in ef¬ 
fect, transformed into the Object 
Lens project. Called “the second 
generation” of the Information Lens 
system, Object Lens builds on the expe¬ 
rience Malone and his team had in using 
and enhancing the Information Lens. It 
therefore contains a large number of en¬ 
hancements suggested for the original 
project. 

These changes created a “significant 
generalization” of the Information 
Lens, so that the Object Lens can far ex¬ 
ceed it in the kinds of knowledge that 
can be represented and the ways that in¬ 
formation can be manipulated. The re¬ 
sult is a know ledge-based system for de¬ 
veloping cooperative work applications. 
Another way its developers look at the 
system is as a user interface that inte¬ 
grates hypertext, object-oriented data¬ 
bases, electronic messaging, and rule- 
ba sed i ntel I igent agent s. 

Like the Information Lens, the Ob¬ 
ject Lens relies on semistructured tem¬ 
plates and ruie-based processing, as 
well as a consistent graphical user inter¬ 
face and an inheritance network* But it 
goes beyond the Information Lens in 
that you can represent information not 
only about messages, but also about 
many other types of information—for 
example, people, tasks, and products* 
Such representation is possible because 
of the Object Lens's object-oriented da¬ 
tabase. 


Objects and Agents 

You create objects using semistructured 
templates and matching editors* These 
templates and editors are also based on 
fields and resemble familiar forms. You 
can group the objects into customizable 
folders, which are themselves special 
kinds of objects. (You can also custom¬ 
ize the way a summary of the contents of 
a folder is displayed, as well as how the 
objects themselves are shown.) 

Finally* the Information Lens's con¬ 
cept of rule sets has been extended to 
one of rule-based intelligent agents. The 
agents are semiautonomom: You are in 
control in that you specify what they do 
to what* and when* and you can always 
change or delete them. (You can also 
have them refer an object to you for ac¬ 
tion*) They are* however, autonomous 
in the sense that once you have created 
them, they can act without your doing 
anything further if you so specify* 

The ability to specify “when” is an 
important addition to the Object Lens. 
Not only can you have rules trigger, or 
“fire,” when mail arrives, but you can 
also specify a time or times for them to 
fire instead. 

Coming Attractions 

MIT is making the Object Lens tech¬ 
nology (for which it has several patents 
pending) available for a modest fee. In 
fact. Beyond and DEC have licensed the 
technology* In addition, Agility Sys¬ 
tems is considering signing a licensing 


agreement. 

Beyond has incorporated some ele¬ 
ments of the Object Lens system into 
BeyondMail (see the text box " Going to 
Market” on page 182), but it is unwill¬ 
ing to discuss them* Some aspects are, 
in effect, present now; others are in¬ 
cluded in the system architecture as a 
basis for enhancements in later versions 
of the product. 

With its emphasis on managing other 
kinds of information, Agility Systems’ 
WiJit looks more like the Object Lens 
than like the Information Lens (see the 
text box “From Rules to Agents” on 
page 186). Perhaps more important, it 
borrows from the Object Lens in its use 
of intelligent agents instead of mere rule 
sets and in its ability to have the agents 
act at particular times* 

DEC has several research projects 
based on both the Information Lens and 
the Object Lens* The projects, con¬ 
ducted by the Advanced Development 
group of the Business Office Systems 
Engineering division* are in two main 
areas—advanced information manage¬ 
ment and interpersonal computing* 
More specifically, they deal with such 
areas as the management of mail, news 
feeds, and other information, and the 
use of agents to maintain things like ap¬ 
pointment calendars and travel itinerar¬ 
ies. And last summer at DECWorld in 
Boston, DEC showed mail filtering and 
context-based retrieval of information 
as part of its “Office of the Future/’ 


categories (or folders), prioritize the 
messages based on importance and ur¬ 
gency, and even go out and find speci¬ 
fied kinds of information. In addition, it 
can automatically respond to certain 
kinds of messages, and it can suggest ac¬ 
tions you may want to take once you have 
read other kinds of messages. 

The project, which ran from 1985 
through 1989, was conceived and di¬ 
rected by Thomas W. Malone, Patrick I* 
McGovern Professor of Information Sys¬ 
tems at Sloan and director of MIT’s Cen¬ 
ter for Coordination Science* Earlier, 
Malone had worked at Xerox’s Palo Alto 
Research Center, where people were 
heavy users of E-mail. There, Malone 


experienced the flood of electronic mes¬ 
sages many years before most people. In 
fact, he helped develop a prototype mail¬ 
sorting system at Xerox PARC to help its 
E-mail users* 

While this development was going on 
at Xerox PARC, people active in organi¬ 
zation theory were predicting that the in¬ 
ternal structure of large organizations 
would evolve into a conglomeration of 
temporary groups requiring lots of later¬ 
al communication (a structure first de¬ 
scribed by Alvin Toffler in Future Shock 
and known as ad-hocracy). One of Ma¬ 
lone’s interests was trying to figure out 
what might help serve such a need. 

At MIT* Malone worked on the prob¬ 


lem of information overload that E-mail 
users encounter, but general issues of 
group communication and coordination 
were always part of his concerns. With 
his preliminary ideas centered on two 
fundamental technologies of AI—rule- 
based processing and frames—he initiat¬ 
ed the Information Lens project. 

Lens Elements 

Malone’s ideas coalesced into a system 
built on five elements: semistructured 
message templates (frames, in AI par¬ 
lance); sets of rules to process messages 
(AI’s production rules); a consistent set 
of display-oriented (graphical) editors 
for composing messages, creating rules. 
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ANNOUNCING 

PASCAL 1 ". 

A High Performance Option 
For Turbo Pascal Users 

We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal+ 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 

DON'T CHANGE A LINE OF YOUR CODE 

It couldn't be easier to trade up to Pascal + . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 


AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0. 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 

In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal +. You'll 
qualify for races you never could enter before. 




Execution speeds up to 100% faster 
Code size up to 30% smaller 

You get fully optimized code with NO difference in your 
program's operation! 

ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 
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and defining new message templates; a 
frame-inheritance lattice, or network, 
for message types; and a public mailbox, 
called the Anyone server. 

* Semistructured message templates: 
Semistructured messages are the basis of 
the Information Lens system* They make 
possible the powerful processing and 
highly graphical display-oriented editors 
that characterize Information Lens* 
Using specific message types further ex¬ 
pands the potential power of any rules 
and of the editors* Specific message 
types also help the system present intelli¬ 
gent options for what you might want to 
do after reading a message. 

Electronic messages, like the paper 
memos they emulate, already exhibit 
some structure, specifying basic kinds of 
information, signaled by 7b, From , cc. 
Date , and Subject. Beyond these fields, 
some types of messages have other fields 
or provide information that additional 
fields can easily specify; meeting an¬ 
nouncements are an obvious example. 

Using templates containing appropri¬ 
ate fields makes it possible to automati¬ 
cally process a much wider range of in¬ 
formation than you could otherwise. The 
fields, or structure, represent enough in¬ 
formation that simple rules can provide 
relatively powerful processing, and so¬ 
phisticated rules can provide even more 
power. Without fields, you would need 
an “intelligent agent" capable of natural- 
language parsing and free-text under¬ 
standing. 

Semistructured messages offer several 
other advantages, some realizable even 
without automatic processing. A simple 
one is standardization, given that every¬ 
one in a group or organization uses the 
same message types. Another advantage 
is having essential information, like an 
action request and its deadline, immedi¬ 
ately apparent in its own fields, instead 
of requiring you to read a message to find 
out what you have to do and when it has to 
be done, (On the other hand, semistruc¬ 
tured messages still give you the flexibil¬ 
ity to say anything you want in the text 
field, and the fields can be edited as de¬ 
sired*) Message types and their fields re¬ 
flect the processing that people naturally 
do with the messages and mail they 
receive, 

* Rule sets: Rules consist of a test (IF) 
imposed on the information in the fields 
(and, if specified, in the free-text part 
of a message) and an action (THEN). 
Grouped into sets, they allow much more 
powerful processing than simple Bool¬ 
ean queries, enabling you to specify ex¬ 
tended reasoning chains about what you 


THE ANYONE SERVER 



Thompson, 


To: 


Green 


Brown 


Anyone 




Figure 1: An intelligent public mailbox, the Anyone server receives messages that 
include "Anyone " as an addressee and redistributes them according to rules written 
by individual users. 


want done with your messages and any 
information available from on-line ser¬ 
vices. 

• Display-oriented editors: Graphical 
editors—also called direct-manipulation 
editors—that resemble what is being 
edited greatly simplify the editing pro¬ 
cess, making it easy even for novice com¬ 
puter users. Information Lens uses three 
similar editors: one for composing mes¬ 
sages, one for creating rules, and one for 
defining new message types. All are 
based on representations of message 
types, and much of the editing is done 
using menus of options. 

• Inheritance network: Organizing the 
message types in an inheritance network 
simplifies the definition and use of semi¬ 
structured messages and of the process¬ 
ing rules as well. With the inheritance 
network, which is an aspect of object- 
oriented design, certain types of mes¬ 
sages are special kinds, or subsets, of 
other types of messages and automati¬ 
cally inherit properties and processing 
rules from the more general message 
type (i.e., the parent) they are descended 
from. 

• The Anyone server: The Anyone server 
is the only one of the five basic elements 
specifically designed to let you go out 
and find messages or information not ad¬ 
dressed to you. It is a public mailbox that 
runs on its own workstation and acts in 
some ways as a postal substation. You 
can send a message to Anyone, in addi¬ 
tion to the designated addressee or distri¬ 
bution list, indicating that the message 
may be automatically redistributed to 
anyone who is interested. On-line ser¬ 
vices could also be fed into Anyone. The 
Anyone server then distributes its mes¬ 


sages and feeds according to the process¬ 
ing rules for selection that individuals 
have written (see figure 1). 

To Have or Have Not 
Taken together, the above elements yield 
a system that offers a distinct advantage 
over most other intelligent systems: in¬ 
cremental adoption, both by individuals 
and by groups. In Malone’s phrase, you 
don’t have to “scale a cliff of learning" 
before receiving any benefit. Instead, 
you can adopt the Information Lens sys¬ 
tem in a "series of small steps, each of 
which requires only a small amount of 
learning and provides an immediate ben¬ 
efit, and each of which can be taken or 
not taken," as you prefer. 

In other words, you could initially 
adopt the most basic feature of Informa¬ 
tion Lens—message types (templates)— 


ACTION SUMMARY 


As an MIT-based research 
project, Information Lens fo¬ 
cused on methods that let 
you handle large amounts of 
E-mail and other on-line com¬ 
munications. Many of the in¬ 
telligent-assistant concepts 
developed for Information 
Lens are now being applied to 
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Watch for the next BYTE 
DECK mailing that will be 
arriving in your mailbox soon! 

Use this as a fast, convenient tool 
to purchase computer products 
and services. It’s loaded with 
essential hardware and software 
products that you should be aware 
of when making your buying 
decisions. . .and it’s absolutely 
FREE! 
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If you have a computer product or 
service, and would like to reach 
275,000 influential BYTE magazine 
subscribers, please give Ed Ware 
a call today at (603) 924-2596. 
Here’s what a BYTE Deck adver¬ 
tiser has to say: 

“Ten years ago we advertised in the 
very first BYTE Deck—the number 
of sales leads we received was 
enormous! The BYTE Deck was so 
successful for us, that we have 
continued to use it over the past ten 
years !' 9 

Lisa Tarpoff 
Marketing Manager 
Heath Company 
Benton Harbor, MI 
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Going to Market 



B eyond (Cambridge, MA), a pro¬ 
ductivity-software developer for 
personal computer users, is 
readying a product, Beyond- 
Mail, that’s based on the Information 
Lens project from MIT. The company 
was founded in mid-1988 by Charles 
Digate, a former senior vice president of 
analytic products (spreadsheets) at 
Lotus Development (Cambridge, MA). 

Digate’s first 
employee was 
Eugene Lee, 
who received an 
M.S. in man¬ 
agement from 
MIT’s Sloan 
School of Man¬ 
agement, where 
he took one of 
Thomas W. Ma- 

. _ lone’s classes. 

Charles DIgate Lee js now dj . 

rector of product planning for Beyond. 
He is responsible for the overall archi¬ 
tecture of Beyond‘s product line, the de¬ 
tailed definition of the products, and 
management of the development orga¬ 
nization. 

Beyond seems to have taken the In¬ 
formation Lens approach—to create a 
system that helps but doesn’t necessar¬ 
ily solve the whole problem—even more 
to heart than the original developers 
did. The company has scaled back the 
reach of Information Lens, discarding 
not only the Anyone server and the idea 
of giving people the ability to find infor¬ 
mation that was not sent directly to them, 
but also the frame-inheritance network. 

Nevertheless, Beyond has added sev¬ 
eral useful capabilities and features to 
the Information Lens concept. The most 
significant of these enhancements is the 
ability to launch an application from 
within the program. 

BeyondMail uses the three other ba¬ 
sic elements of Information Lens— 
semistructured message templates, pro¬ 
cessing-rule sets, and display-oriented 
editors—and a similar capability for in¬ 
cremental adoption. 

The product is itself a complete E- 
mail front end. The company also 
stresses BeyondMail’s role as a personal 


productivity tool for mailbox manage¬ 
ment and its function as a potential plat¬ 
form for the development of workgroup 
applications. 

Currently, BeyondMail has three 
message types: the standard E-mail 
form, a phone message, and a request 
form. A meeting-announcement type is 
nearing completion, and Lee says that a 
fifth message type will be added by the 
time BeyondMail ships. 

With BeyondMail, you can create 
multiple rule sets—for instance, a stan¬ 
dard set, one for when you are traveling, 
and one for when you are on vacation— 
and you can turn the sets on and off as 
needed. Another added feature is that 
you can send and share your rules with 
others. 

Also new is the AutoTickle. With this 
feature, you can have the program auto¬ 
matically “tickle" a message, moving it 
into a folder when it is time for you to do 
some particular task—such as return a 
phone call to someone who has been 
away. 

You can also use rules to create beeps 
or customized visual alerts to signal you 
when certain kinds of messages arrive. 
Finally, you can configure Beyond- 
Mail’s initial setup, so that it can, for 
example, start your E-mail session by 
showing you a list of those messages 
marked urgent. 

BeyondMail was announced on Janu¬ 
ary 28 and demonstrated at NetWorld 
’91 in February. The initial release, for 
IBM PCs and compatibles, uses No¬ 
vell’s Message Handling Service stan¬ 
dard for LAN messaging. It also works 
with native MHS products (e.g.. Da 
Vinci eMail), through gateways, with 
public E-mail systems (e.g., cc:Mail, 
MCI Mail, and All-in-1). and with sys¬ 
tems that conform to the X.400 stan¬ 
dard. 

BeyondMail runs in character mode 
under DOS or Windows 3.0 (a native 
Windows version is in development). 
The program requires at least a 286 pro¬ 
cessor and 1 megabyte of RAM. Ship¬ 
ment is slated for the middle of this 
year. The price is $250 for a single-user 
copy and $ 1395 for an eight-user LAN 
package. 
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THE MESSAGE NETWORK 



Figure 2: The message templates are arranged in a network with more general types (to the left) and more specific types 
(to the right). 


and then proceed to adopt other features 
at various times. By using just the mes¬ 
sage type component, you would obtain 
the benefit of standard, semistructured 
forms (plus, in some cases, fields with 
default values filled in). 

Adopting simple rules gives you useful 
automatic processing procedures, and 
you can go on from there. You gain much 
of the benefit of rule-based processing 


even if no one else uses the system, since 
all E-mail messages contain basic fields 
on which your rules can work. By gradu¬ 
ally adding new rules, you can continual¬ 
ly increase the usefulness of the system. 
When groups of people who communi¬ 
cate frequently with each other all use 
the same message types, they gain fur¬ 
ther benefits from standardization. More 
important, as they increase the useful¬ 


ness or power of their rules, they gain the 
ability to create applications that support 
a variety of coordination and communi¬ 
cation procedures, like task tracking. By 
creating new message types and applica¬ 
tions, groups, too, can continually in¬ 
crease the system's usefulness. 

The Lens in Action 

Information Lens was first implemented 
as a prototype system, mainly through 
the work of Kenneth R, Grant, who was a 
research staff member at MIT at the 
time. The system was underdevelopment 
in various forms throughout the project's 
lifetime. Written in Interlisp-D using 
Loops (an object-oriented extension of 
Lisp) and running on Xerox 1100 series 
workstations connected by an Ethernet 
network. Information Lens was built on 
top of the existing E-mail system. Thus, 
people could keep using the existing E- 
mail system and be free to adopt as much 
or as little of Information Lens as they 
wanted. 

Information Lens has three basic mes¬ 
sage types—Action Request, Notice, and 
Commitment—that are distinguished by 
purpose, as well as a general, all-em¬ 
bracing message type called Message 
(see figure 2). Below those three basic 
types, the researchers created a variety 
of others; some are general enough to be 
applicable to any organization, such as 
Meeting Announcement, and some are 


A MESSAGE TEMPLATE AND EDITOR 


E53-301 

Place: 

E40-298 

Default 

E52-598 

Explanation 

Faculty Club 

Alternatives 


Deliver 


Meeting Announcement 


To: Anyone 
From: Malone 
cc: 

Subject: 

Topic: 

Day; 

Meeting Date: 
Time: 

Place: 

Text: 


Cancel 


Figure 3: The message editor uses the appropriate message template and pop-up 
menus associated with the template fields. 
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Subject: 


Default 

Explanation 

Alternatives 


A RULE EDITOR 


Save 


Cancel 


Rule Editor 


Name 


IF 

To: 

From: 

cc: 

Subject: CISR Lunch 
Date: 

Sender: 

Topic: 

Message Type: 

Text: 

Ignore After: 

Day: 

Meeting Date: 

Time: 

Place: 

Characteristics: 


THEN 


Move To: CISR Lunch 


specific to the Information Lens project, 
such as LENS Meeting Announcement. 
The more general a message type, the 
more likely it is to be applicable to a vari¬ 
ety of organizations. 

The template for each message type 
contains a number of fields. Associated 
with each field are three properties: a de¬ 
fault value, a list of possible alternative 
values, and an explanation of why that 
particular field is part of the template. 
Some templates may have some of their 
fields' default values already filled in 
(see figure 3), 

To compose a message, you click on 
the message type you want, as listed in 
the message network. The template ap¬ 
pears on the screen. Clicking on a field 
brings up the basic editing menu for that 
field, showing its name and giving you a 
choice of viewing the default value, the 
explanation of the field's purpose (if you 
are not familiar with the template), or the 
list of alternative values (see figure 3), If 
you choose a value, it is automatically in¬ 
serted in the text of the field. You can 
also directly edit any field at any time. 

To find, filter, or sort messages, you 
call up the rule editor. This editor uses 
rule templates based on those used for 
the message types (see figure 4). It in¬ 
cludes the fields of the message type that 
you have chosen, plus other appropriate 
fields for the IF section, as well as a field 
for the THEN section. Pop-up menus ap¬ 
pear on the left side of the screen to aid 
you in filling in the fields. 

Because of frame inheritance, mes¬ 
sage types inherit the rules of all the 
types above them in the message net¬ 
work, However, just as with the fields 
and field characteristics that a message 
type inherits, you can delete or change 
any inherited rule. 

Shifting into Automatic 

To create a rule, you choose the message 
type you want it to apply to, select Edit a 
Local Rule Set, and then select Add. 
(Local rules are those that apply to indi¬ 
vidual mailboxes.) To specify the TF 
part of a rule, you fill in selection speci¬ 
fications for the message fields. The sim¬ 
plest kind is a string. 

You can create more complex specifi¬ 
cations by combining strings with AND, 
OR, NOT, and parentheses; in other 
words, you can use arbitrary Boolean 
combinations within any field. If you 
create specifications for more than one 
field, all the specifications must be met 
for the action to occur; that is, the speci¬ 
fications in different fields are combined 
using an AND operation. 

To specify an action, you click on 


SAMPLE RULES 

a) IF Message lype: Action request 

Action deadline: Today, Tomorrow 
THEM Move to: Urgent 

b) IF Message type: Meeting announcement 

Day: Not Tuesday 
THEN Delete 

c) IF From: Silk, Siegel 
THEN Set characteristic: VIP 

IF Message type: Action request 
Characteristics: ViP 
THEN Move to. Urgent 


THEN and choose from the menu. Typi¬ 
cal actions put a message in a specific 
folder (Move To) or remove it (Delete) 
(see figure 5). The system includes the 
ability to create folders. Move To and 
Delete do not physically expunge a mes¬ 
sage; in the case of Move To, therefore, 
subsequent rules can put copies of a 
moved message into other folders. 

Every rule template includes a field 
labeled Characteristics. You create a rule 
to set the characteristics of a message; 


Figure 4: Rules for processing messages 
are composed using the same kind of 
editor and the same templates as those 
used for composing messages. 

< __ 

Figure 5: Examples of simple rules. 
Move To (a) and Delete (b) are two 
basic actions. The action can be to set a 
characteristic , and another rule can 
test for that characteristic (e). 


then you can create other rules to test a 
message for those characteristics. For 
example, you could create a rule that de¬ 
termines whether a message is from a 
VIP (e.g., if the message is from Presi¬ 
dent Bush, then it's a VIP message) and 
then test for that characteristic using 
other rules. 

This mechanism has the obvious ad¬ 
vantage of eliminating the need to repeat 
the specification of who is a VIP in all 
the rules that test for that characteristic. 

continued 
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From Rules to Agents 


A gility Systems of Waltham, 
Massachusetts, was founded in 
August 1989 by John Landry 
and Thomas W. Malone to, in 
Landry’s words, “exploit some of the 
things that had been done with the 
Information Lens system and to devel¬ 
op other things that Malone had not 
thought of.” It is now readying such a 
product, which also incorporates an ele¬ 
ment of the Object Lens system. 

Agility retained much of the “infor¬ 
mation-sharing” nature of the Informa¬ 
tion Lens—that is, both the basic man¬ 
agement of electronic messages and the 
information-finding aspect. The latter 
function, however, is directed not at 
public messages but, rather, at on-line 
services and a company’s internal data¬ 
bases. (In other words, there is no Any¬ 
one server.) Thus, the system is aimed 
at people who don’t want to be bothered 
with the syntax of, say, the CompuServe 
services or Structured Query Language 
queries for relational databases. In¬ 
deed, when describing Agility’s WiJit 
(for With Information Just in Time) 
product, Landry puts the use of E-mail 
to get information out of public and pri¬ 
vate database systems above the man¬ 
agement of internal E-mail. 

WiJit in Action 

In addition to Information Lens func¬ 
tions and features such as incremental 
adoption, WiJit adds the Object Lens 
system’s more powerful concept of 
semiautonomous agents (see the text box 
“From Information to Objects” on page 


178). With agents, you group sets of 
rules together to take actions for you at a 
time or times that you specify. Indeed, 
Landry says that WiJit is “truly agent- 
based software.” As such, he continues, 
the product makes possible “deferred 
connectivity,” rather than real-time 
connectivity, to external and internal 
databases. 

Like the Information Lens, WiJit 
runs on top of an existing mail system. It 
starts with three of the basic Informa¬ 
tion Lens elements: message templates, 
rule-based processing, and graphical 
editors. While Information Lens en¬ 
ables you to apply rules to just your in¬ 
box, WiJit applies them to the contents 
of a particular folder according to the 
specified status of the documents or 
messages—for example, new, opened 
(read), or all. 

More specifically, as with the Infor¬ 
mation Lens, you group your rules into 
sets, called tasks in WiJit. An agent per¬ 
forms a series of tasks in order. Thus, 
you could have WiJit dial up the Dow 
Jones News/Retrieval every day at pre¬ 
determined times, get specific stock 
quotes, arrange them in a particular 
way. and put them into a Stock Quotes 
folder. You could even have WiJit signal 
you if a stock rose or fell beyond a speci¬ 
fied range. (WiJit includes an interface 
to DynaComm, a Windows-based com¬ 
munications link.) Through Windows’ 
Dynamic Data Exchange, you could 
also have the quotes put into a spread¬ 
sheet and launch your spreadsheet pro¬ 
gram. 


Similarly, you could create an agent 
to query your company’s sales database 
every Monday morning at 10:00 for the 
latest figures on a particular product. 
(WiJit interfaces with Q + E, a gateway 
package for Microsoft’s SQL Server 
DBMS.) You could then go on to manip¬ 
ulate that information as well. This ca¬ 
pability means that you can leave your 
machine on and have your agents work 
at night or when you are out of the 
office. 

In sending messages, you can mix 
multiple “forms” of communication. 
That is. you could have a message that 
goes to people on your local E-mail sys¬ 
tem, through a gateway to people on 
other networks, to people elsewhere 
who are reached through a public mail 
system, or to people reached by your fax 
machine or by fax through MCI. 

You can create new message types 
using the editor, rules, or WiJit’s script¬ 
ing language. You can also write script 
for tasks. (WiJit includes scripts for 
calling up MCI Mail, AT&T Mail, All- 
in-One, Profs, and CompuServe and 
converting their messages or informa¬ 
tion into WiJit messages. It also lets you 
write custom scripts.) 

Furthermore, you can program the 
system through messages—what WiJit 
calls “metamail.” That is, you can in¬ 
stall a new message template using the 
Install New Template message and a 
new agent using the Install Script mes¬ 
sage. 

WiJit runs under Windows 3.0 on 
PCs with a 286 microprocessor or high- 


Furthermore, the characteristics mecha¬ 
nism also lets you construct tests that in¬ 
clude any combination of features in any 
combination of fields (i.e., arbitrary 
Boolean combinations among fields). In 
addition, taking an action always sets a 
characteristic (for instance, MOVED). 
Thus, subsequent rules can include a 
condition like “the message has not been 
moved” (i.e., NOT MOVED). 

Similarly, you can create rules to find 
messages of interest in the Anyone serv¬ 
er. Such rules, called central rules , are 
run by the Anyone server. Central rules 
are the same as local rules, except that 


your actions are limited to Show and 
to setting characteristics. Show causes 
Anyone to pass the selected messages to 
the central mail server for distribution to 
your mailbox. 

In addition to individual rules, Infor¬ 
mation Lens lets groups construct more 
sophisticated rules for dealing with spe¬ 
cialized message types. Thus, groups 
can create applications that automate a 
variety of communication and coordina¬ 
tion procedures, thereby increasing the 
benefits to be gained from using Infor¬ 
mation Lens. 

Finally, you can edit message types 


for your own use. You click on the mes¬ 
sage types you want to change and select 
Edit Message Template. The message 
template editor appears for that particu¬ 
lar message type, and you then modify 
any property of any field in the template 
in much the same way that you would 
create a message. 

New message types are created by the 
message template administrator. He or 
she has a more powerful template editor 
that works similarly but also specifies 
new message types for the system. Each 
new message type inherits the fields and 
properties of its parent unless the admin- 
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civ There are plans for a version that 
will run under OS/2 Presentation Man¬ 
ager, to be developed shortly after the 
DOS Windows release, as well as for 
a version for the Macintosh sometime 
later. 

Future Wijit 

WiJit was scheduled to be formally in¬ 
troduced at the Platforms for Comput¬ 
ing Forum on March 16 in Tucson, Ari¬ 
zona, It was supposed to be ready for 
beta shipment shortly thereafter. The 
exact product status and timing are un¬ 
certain, however* because Landry be¬ 
came executive vice president for R&D 
at Dun & Brad street Software in De¬ 
cember 1990. As this article was being 
prepared, the Wall Street Journal re¬ 
ported {February 28, 1991) that WiJit is 
“likely to be acquired by Dun & Brad- 
street's software unit,” 

According to Landry, D&B is “in an 
excellent position to use WiJit as a key 
component of a new system architec¬ 
ture," He also notes that easy access 
through E-mail makes all the parent 
company’s information more valuable. 
Therefore, he is “very confident" that 
D&B will use the WiJit technology. The 
question, he says, is whether Agility's 
arrangement with D&B will be exclu¬ 
sive. If so, that puts the schedule for 
beta testing and general release, as well 
as pricing, in D&B's hands. If not, 
others, too, may license the WiJit tech¬ 
nology. Agility will probably continue 
as a company, but it may not sell prod¬ 
ucts to end users. 


istrator modifies them. The administra¬ 
tor can add new fields and determine 
their properties as well. 

Future Lens 

Information Lens is an extremely power¬ 
ful, flexible system for coping with the 
information overload of E-mail and on¬ 
line-service users. It gains much of its 
power from rule-based processing and 
the use of semi structured message tem¬ 
plates, and much of its ease of use from 
GUI design concepts. Much of its power 
also comes from its firm grounding in 
how people already process information. 


In addition to providing the basis of the 
ongoing Object Lens project at MIT (see 
the text box “From Information to Ob¬ 
jects" on page 178), the concepts embod¬ 
ied in Information Lens are also begin¬ 
ning to appear in commercial products 
(see the text boxes “Going to Market” on 
page 182 and “From Rules to Agents” at 
left). The first of these will appear this 
year. 

Information Lens is capable of doing 
so much partly because its developers 
had a seemingly modest goal: They sought 
to develop a “somewhat intelligent” sys¬ 
tem, not an intelligent, autonomous one. 
What they came up with was, as Malone 
rather modestly puts it, “a system that 
can give you some help but does not have 
to solve the whole problem.” ■ 
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Pretty 


A PC that looks good in 
your office won't look good 
for long out in the plant. 

Heat murders micropro¬ 
cessors, Dust decimates 
diskdrives. Vibration 
victimizes video cards. 

Any or all can wreck your 
entire operation. 

The Texas Micro line of 
rugged, reliable ISA Bus 
products and systems are specifically engineered 
for those brutal industrial environments that eat 
pretty PCs for breakfast. 

Durability built in from scratch 

To ensure maximum durability we design and 
manufacture from scratch practically everything 
that goes into our systems, like passive backplanes 
which we pioneered for microcomputers in 1983. 
These backplanes accommodate a full complement 
of convenient, plug-in components, all compat¬ 
ible with Compaq DeskFVo? They're why our 
Mean Time To Repair (MTTR) is a phenomenal 
10 minutes. 

You won't find passive backplanes — or lower 
MTTR — in any of the leading office PCs. 



Mission Critical Workstation 
1448: Combines a CRT and 
CPU into one nigged NEMA-4 
system with 9 option slots and 
2 drive bays. A complete 386SX 
system from $7 395. 


More options mean more choices 

We also build industrial-strength option cards to 
handle myriad functions, in addition to our 286, 
386SX,™ 386DX™ and 486™ CPU cards in a full 
range of processor speeds. Our CPU card designs 
use Very Large Scale Integrated circuits and pro¬ 
grammable array logic devices to reduce compo¬ 
nent counts by 50—60% which enhances reliability 
and resistance to physical stress. Ultimately, the 
design contributes to our remarkably long Mean 
Time Between Failures (MTBF): 70,000—100,000 
hours, calculated against the MIL Standard 
Handbook 217E. 

You won't find that kind of card selection —or 
MTBF —among the leading PC makers. 


We pretest, test, and then retest 



Mission Critical Riickmount 
3014 & 8014 (above) each has 
14 option slots, 3 drive bays. For 
computing where desktops die. 

A complete 386SX 30J4 system 
from $4395 A complete 386SX 
8014 system from $4675. 
Without monitors. 


Ydu won't find them tor¬ 
turing their systems like we 
torture ours either. Not 
only do we perform exten¬ 
sive "shake, rattle and roll” 
tests on each new design, 
we pretest all our systems 
before they leave our dock. 
We burn them in at 55C/ 
131F for 48 hours straight 



















Tough. 


just to make sure they can take the heat. 

What’s more, we shock mount our disk drives to 
stand up to vibrations surpassing Richter scale pro¬ 
portions and we use only high-reliability power 
supplies that can go for 100,000 hours MTBF. 

Our guarantee Is your guarantee 

With all this reliability designed into our prod¬ 
ucts, is it any wonder that we guarantee better 
support than any of the other leading PC makers? 
Every system comes with a full one-year, on-site 
warranty. Theirs don’t. We also offer a toll-free 
number for technical and sales information, a 
regional network of sales engineers and engineering 
support for system integration. 


Tough systems at gentle prices 

The leading office PCs may 
look prettier than ours. But 
our industrial-strength sys¬ 
tems are designed to be more 
reliable, and to do it for no 
more money than it costs for 
the fancy office system. 

Which makes a Texas 
Micro PC look a whole lot 



better in two places where it 
really counts: 

Your production line and 
your bottom line. 


Mission Critical Benchtop 
2003: With 10 option slots and 
2 drive bays the 2003 makes 
desktop computing possible 
in extreme environments. A 
complete 386SX system from 
$3950 without monitor. 


Why the competition is no competition 
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Both systems similarly configured with 2MB RAM, Texas Micro-104 MB hard drive, 
COMPAQ-84MB hard drive, 1.2MB floppy, VGA graphics, keyboard, monitor not 
included, purchase price discounts may vary by quantity and reseller. 


For technical or sales information, call: 

1 - 713 - 933-8050 




Texas Micro Europe BV 
Gebouw Flevopoort 
Televisiewcg 1A 
Almere, The Netherlands 
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The i860 Has Arrived! 


Mira years ago, MtcraWay used a similar head¬ 
line to proclaim the arrival of the Intel 8087. In 
1982 p our runtime libraries made it possible to use 
an 8087 with the IBM FORTRAN, Pascal and 
BASIC compilers. Since then we have sold 
hundreds of thousands of Intel math coproces¬ 
sors. We Ihink that the i860 is every bit as sig¬ 
nificant a product as the 8007 and it will help to 
change the way supercomputer power gets dis¬ 
tributed to the desktop. A single i860 is 1 600 times 
as fast as an 8087, 4 to 10 times as fast as a 
486/4167 and twice as fast as a Cray 1! And, if 
that is not enough, we recently achieved 90% 
efficient parallel operation and 135 Megaflops 
using two Micro Way Number Smasher-86Gs. 

MicroWay has again taken the lead in introduc¬ 
ing an emerging numerics technology. Since 


August, we have sold hundreds of Number 
Smasher-860s to our loyal customers who have 
utilized them to do everything from designing 
refineries to predicting the weather. 

One reason Number Smasher-060 has been 
so well accepted is that it uses our N DP compilers 
to drive the i860. These compilers Include features 
that make porting from the 386 or VAX a snap, 
including VAX/VMS extensions to NDP Fortran 
and MS C extensions to NDP C. We also offer a 
growing list of tools that make it easier to take 
advantage of the I860 (see descriptions below). 

How upward compatible are our languages? 
Each NDP-860 language oomes with an i860 
DOS Extender that makes it possible to call MS 
DOS directly from an i860 application. OurGREX- 
860 graphics library includes the MS C graphics 


routines as a subset and automatically drives ail 
popular video adapters. If you are reluctant to 
run an 80 megaflop processor under MS-DOS, 
we can provide device drivers and interfaces 
that let our board run the three popular flavors 
of UN IX or run on a UNIX network as a computa¬ 
tion server. If you prefer DOS, like most of our 
customers, we have versions of our extender 
that are compatible with both DESQview and 
Windows 3.Q. To sum it up, about the only excuse 
you have for not switching to a Number Smasher- 
860 is that you either enjoy waiting to get results 
back or you get a thrill spending the hundreds of 
dollars per day it costs to rent a 3090 or Cray. 

For more Information, please call MicroWay 1 ® 
Technical Support Dept at (508) 746-7341. 
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386, 486 and i860 Compilers 


Number Smasher‘860™ 

L_J 


Parallel Processing 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386, 486 or i860 in protected mode under 
UNIX, XENIX, SunOS, or extended DOS. The 
compilers address 4 gigabytes of memory 
while supporting the 80287, 80387, Weitek, 
and Cyrix coprocessors. Applications can mix 
code from all four compilers and assembly 
language.To simplify your ports, we offer Clear- 
View, our full-featured, windowing symbolic 
debugger that works with DOS versions of NDP 
386 and 486 compilers. 

NDP Fortran™ is a full F77 with F66 and DQD 
extensions that Is 99% VMS compatible. Also 
contains new F90 features. 

NDP C™ runs In two modes—K&R with Sys V 
and MS C extensions or 100% ANSI as 
validated by Plum Hatl. 

NDP Rascal™ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal, 

NDP C++™ is a fully AT&T v.2.0 compatible 
C++ compiler (not a preprocessor) that con¬ 
tains a full ANSI C compiler as a C++ subset. 


NDP C++ 386/486.,...$1195 

NDP Fortran, C or Pascal 

860 versions include toolset and run on 
DOS, UNIX or XENIX.. $1995 


386 DOS versions tnciud* ndptooIb ... , $895 
486 DOS versions hciudu n dp Toots ... $1195 

UNIX/XENIX 386/486 versions .CALL 

NDP VMEM Virtual Memory Manager $295 

GREX 386/860 — A Library of 160 lower level 
graphics routines (Tree with DOS compilers): $495 
aearView T «-3/486 Symbolic Debugger $395 
NDP-CrossRef™Our full function cross refer¬ 
ence utility that produces comprehensive data 
and function listings. Available for all NDP com¬ 
piler versions. $195 

NDPWindows™ Library: $125, C Source: $250 

NDP Plot™...* $325 

NDP/FFT™NDP or 80x87 version ... ea. $250 
Halo Professional...$595 

NDP NAG™ Workstation library is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
matrix operations, fining curves, statistics and 

regression analysis..386 Version: $895 

1800 NAG for Transputers....$2750 


Number Smasher-860 is the highest perfor¬ 
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second at 40 MHz and produces over 12 
double precision Unpack megaflops. The board 
comes standard with an ISA interface, 8 meg of 
high speed memory, two transputer link adapters, 
and your choice of NDP Fortran, C++, C or Pascal 
for the i860 running under MS-DOS, UNIX, XENIX 

or SunOS.. 33 MHz: $6995 

40 MHz: $9200 32 MB version: add $4000 

NDP NAG/860 is a Microway port of the NAG 

workstation library to the i860.$1495 

NDP HALO-860 indudes HALO Professional 
and an interface library which makes HALO 

directly callable by the i860. $995 

860 Vectorizer includes PSR VAST-2 which 
converts a FORTRAN program into a new pro¬ 
gram which calts the Intel Vector library. In¬ 
cludes the Intel Vector Library and MicroWay's 

660 Profiler... $1495 

860 Vector Library — Written for Intel, the 
library includes over 400 vector primitives that 
take advantage of the i860s cache, dual 
instruction mode, and pipelined multiplier 
accumulator..$495 



Microway's FASTCache-SX was PC Week’s 
“Analyst’s Choice M for AT SX accelerators. It is 
the ideal upgrade to run Windows 3.0 on your 
AT as it has outperformed all SX motherboa rds 
that have been tested to date. 
FASTCache-SX™—The most cost effective 
accelerator on the market today. This 3 /$-length 
16-bit card plugs into your I/O channel and 286 
socket, speeding up all applications by a factor 
of 2 to 4. Runs all 386 applications, OS/2 and 
Windows 3.0. Features a 16 or 20 MHz 80386- 
SX, a 4-way 32K cache (expandable to 64K) 
and a math coprocessor socket. 

16MHz: $495 20 MHz: $595 Cable: $95 

FASTCache-SX/Ptus™ — The -Windows 
Solution" — combines the FASTCache-SX 
accelerator with up to 8 megabytes of extended 
memory. The Plus occupies a 16 bit slot and 
can be optionally purchased with memory 
and/or a coprocessor. The OK prices are: 

16 MHz: $595 20 MHz: $695 Cable: $95 


MicroWay's IBM compatible Monoputer, Quad- 
puter, Videoputer, and Linkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 

Monoputer™ — Includes one T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T8Q0 makes it the ideal 
FORTRAN engine for cost-effective execution 
of your mainframe programs * from $1295 

Quadputer™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power from $1845 

Linkputer™— Links up to 8 boards to provide 
dynamic transputer topologies.$1500 


Number Smasher-486™ 


Personal Workstation magazine, June 1990, 
said ; "The Number Smasher-486 lives up to Its 
name , Its numeric performance exceeds that of 
all 25-MHz systems we’ve tested to date. It gives 
you top 436 performance for the best price ." 
Number Smasher-486™ — Microway's family 
of 486 motherboards Includes ISA and EISA 
models running at 25 and 33 MHz, Alf take 
advantage of 486 Burst mode and the top of the 
line includes a 256K second level cache, and 
SIMM sockets for up to 64 megabytes of RAM, 
and a4167socket... from$2495 


Math Coprocessors 


WEITEK, INTEL, CYRIX 

4167-2 S/33 .$995/$1295 

3167-20/-25/-33 .$495/$795/$995 

mW3167 Micro Channel-25/33 .. from $129S 

mW3167/80387 Board.$200 


8087 .......$60 

80387-16SX $290 
80387-16 ..$295 
80387-25 . . $439 
80287XL ..$180 
Cyrix SX16MHZ : 


8087-2 .$115 

80387-20$X . . $300 

80387-20 _$345 

80387-33 . $540 

287Turbo-20™ $300 
$230 SX 20 MHz: $255 


20 MHz: $279 25 MHz: $359 33 MHz: $449 


Micro _ World Leader in PC Numerics 
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FROM PYRAMIDS 
TO PEERS 

Data management takes on new importance in today’s networked environments 

TOM TOPERCZER 


H ow important is it to manage 
network data? In 1989, an In- 
fonetics Research Institute (San 
Jose, CA) survey of Fortune 
1000 companies found that networked 
corporations lost nearly $3.5 million an¬ 
nually in employee productivity due to 
LAN downtime, some of which was di¬ 
rectly related to failed storage devices. 
These same companies reported annual 
revenue losses in lost data and lower em¬ 
ployee productivity averaging more than 
$660,000. Data management in net¬ 
worked environments can significantly 
reduce these losses. 

Before the personal computer explo¬ 
sion, data management followed a simple 
procedure in a mainframe environment. 
A mainframe system typically has a CPU 
connected to terminals for input, periph¬ 
erals (e.g., printers and plotters) for out¬ 
put, and storage devices for filing and ar¬ 
chiving data and holding applications 
software. Its storage devices usually take 
two forms: hard disk drives, or direct-ac¬ 
cess storage devices (DASDs), for pri¬ 
mary on-line storage and for application 
program and file retrieval; and tape 
drives for secondary off-line storage and 
archived-data retrieval. 

The classic pyramid-shaped storage 
hierarchy (see figure 1) is a good model 
for data management on mainframes. 
DASD space is allocated on the basis of 
user privilege, usage, and media cost. 
The operating system provides central¬ 
ized systems-resource management in 
this single-vendor environment. 

The advent of the personal computer 
made managing data easier for the indi¬ 
vidual—a one-on-one, or single-dimen¬ 
sion, task. While personal computers do 
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FROM PYRAMIDS TO PEERS 


MAINFRAME STORAGE HIERARCHY 



Figure 1: The classic centralized-mainfrume storage hierarchy covers a variety 
of capabilities: backup; disk space management and grooming; archive and tape 
library management; and audit trails, accounting, and usage-trend analysis. 


not require the extensive data manage¬ 
ment software used on mainframes, they 
do need simple tools to help you back up 
and navigate through your hard disk’s 
data. The pyramid storage-hierarchy 
model, although not necessary in this 
simpler environment, still applies. 

When LANs came on the scene, real¬ 
izing the benefits of combining personal 
computer power, data management took 
on another dimension. With more than 
one person using the data, how do you 
manage it? Who is responsible for back¬ 
ing up the file server and the hard disk? 
How do you prevent file servers from 
running out of space, and when they do, 
how do you get rid of the old, unused 
files? Are the shared resources of the net¬ 
work being used to their greatest advan¬ 
tage? 

A third dimension was added when di¬ 
verse hardware, operating systems, and 
applications software became more 
available and the need or desire to com¬ 
bine these data resources arose. Trying 
to shoehorn multiple personal computer 
and network operating systems, vendors, 
and network-transport protocols was too 
much for the classic pyramid model, and 
the concept of client-server computing 
was born. 

The Client-Server Concept 

Client-server computing formalizes the 
natural distinction in an application be¬ 
tween those components that request ser¬ 


vices and those that provide them. This 
model’s advantages over traditional net¬ 
working include the following: 

• It acknowledges the personal computer 
or workstation as the desktop device of 
choice; 

• It takes advantage of the unique com¬ 
puting, networking, storage, and print¬ 
ing capabilities of the desktop device and 
the specialized servers; 

• It recognizes the benefits of network¬ 
ing flexibility, modular expansion, and 
compatibility of resources in dissimilar 
systems. 

According to Forrester Research 
(Cambridge, MA), client-server com¬ 
puting will continue to emerge as a dis¬ 
tinct market through 1992, and by 1993, 
that market, including associated soft¬ 
ware and services, will total $2.9 billion 
in sales. 

Distributed Processing 

Personal computer networks can also be 
very efficient computing tools when they 
are used in a distributed environment. 
Distributed processing lets you allocate 
computing tasks in the most efficient 
way. For example, a specialized task like 
CAD might be allocated to a system that 
has a special large-screen monitor. 

The ability to distribute the processing 
makes a network more flexible and effi¬ 
cient than single-host processing. Since 


networks are composed of many intelli¬ 
gent machines, any of them, regardless 
of whether they are file servers or work¬ 
stations, can support the processing. 

Since distributed processing allocates 
system components among processors, 
the key to its sound implementation is an 
effective interprocess communications 
mechanism. The resulting system is 
more robust than a client-server imple¬ 
mentation because client-server archi¬ 
tectures do not take full advantage of the 
network’s capabilities. 

It’s important to realize that distrib¬ 
uted computing does not automatically 
indicate dynamic load balancing. ( Dy¬ 
namic load balancing refers to real-time 
allocation of computing power among 
the requesting network applications.) 
Applications can be distributed a priori. 
For example, you decide which machine 
to install a server process on, and it stays 
there. If a task requires data or some 
other resource that resides only on that 
machine, the server process may not be 
able to offload it dynamically. 

Distributed Applications 

Distributed applications form a special 
case for the client-server model. In a 


ACTION SUMMARY 


The problems of managing 
data on a single computer are 
significant enough, but when 
you add the complexity of a 
LAN, and a heterogeneous 
one to boot, the problems 
can become overwhelming. 
Proper data management en¬ 
ables you to ensure data in¬ 
tegrity, manipulate data, ob¬ 
tain detailed reports on data 
usage, and completely re¬ 
cover your data after a cata¬ 
strophic failure—a major 
money-saver. Data manage¬ 
ment applications let you 
view, organize, and secure 
your data in a fully distributed 
environment. 
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Developers: 

Lock Up Your Profits 


The ProTech key for protecting your 
software profits and your copyright. 


Software piracy’s a crime! What it can do to 
a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

The solution, ProTech. 


■ Custom hardware and software 
for each developer 

• Encrypted interrogation routines and 
debug disablers 

■ Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

Keys for PC “compatibles,” Macintosh, UNIX 
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Total compatibility reliability and end user satisfaction 
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distributed application, a process may be 
a client for its own native workstation 
and a server for everyone else. The dis¬ 
tinction between client and server de¬ 
pends on who you are within the net¬ 
work. If the process on your machine 
requests services from another machine, 
it is a client; if it has services requested of 
it by other machines, it is a server. 

The implications of distributed appli¬ 
cations oftentimes relate to their modu¬ 
larity. In the particular case of data man¬ 
agement, it is likely that each application 
will be sold as a separate product. At the 
moment, backup, server-based backup, 
librarian, and related products (e,g., 
virus protection) are sold by separate 
vendors. 

Even as greater numbers of vendors 
sell more applications, the software will 
in all probability be packaged and priced 
separately so that customers can pick and 
choose exactly what they want. This is 
particularly true as vendors start to sup¬ 
port different operating systems and 
CPUs. In the future, modular packaging 
and pricing will become the rule rather 
than the exception with distributed-appli¬ 
cations software. 


Data Management 

Leading industry analysts define data 
management as “the administration of 
data in a system such that it can be stored, 
backed up, cataloged, retrieved, and pro¬ 
tected in the most cost-effective way." 
Data is the lifeblood of all computing 
needs, and it is imperative to maintain its 
integrity. 

Proper data management enables you 
to ensure data integrity, manipulate 
data, obtain detailed reports on data us¬ 
age, and completely recover all data after 
a catastrophic failure. 

According to Peripheral Strategies 
(Santa Barbara, CA), 1,3 million per¬ 
sonal computer LANs were in operation 
worldwide in 1990, and 38 percent of all 
personal computers installed worldwide 
were connected to them. Peripheral 
Strategies predicts that by 1995 LANs 
will number 2,4 million worldwide, and 
the percentage of business personal com¬ 
puters attached to them will increase to 
89.2 percent. 

As LANs support more users and 
interconnect with other LANs and wide- 
area networks, new strategies and meth¬ 
ods for managing these large, multiven¬ 


dor networks will be needed. Several 
approaches become more important 
when managing data in a muitivendor 
environment. 

One approach, enterprise networking, 
is well suited to large muitivendor net¬ 
works. This approach provides a man¬ 
aged backbone that LANs can attach to 
and receive services from. This allows 
organizations that span continents to be 
maintained as one unit. 

However, data management is typical¬ 
ly left to local network administrators, 
while a centralized support staff handles 
backbone maintenance. The local net¬ 
work administrator still has to perform 
backup and data management duties. 
This approach forces local sites to handle 
data management. 

Unlike the traditional client-server 
method, which processes each request 
for shared information through the file 
server, the peer-to-peer services ap¬ 
proach identifies each of the worksta¬ 
tions as an entity in the network and 
allows communications and resource 
sharing between entities without the in¬ 
termediary functions that a file server 
performs. Thus, each workstation ap- 
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Ttie comparing world is a 
changing place. That\s why our 
new family of universal remov¬ 
able storage products can be easily 
attached to today's newest systems. 
Oar Parallel Port Interface even con- 


ANY SYSTEM. AN 


nects Bernoulli’' to computers without 
an expansion slot or SCSI port, 




Who says you can V take it with you? 
The new Transportable and 
Portable may be lightweight, 
but they're not tight on 
performanc e. Bernoulli ^ 
implements the 
latest drive 
enhance- 


menis to 
help 
you 
keep 

pace with 
your busy 
schedule 



Bernoulli brought 
worry-free storage to \ 
everyone—now you \ V 

can take it everywhere 
Oar new Transportable 
packs alt the power ami 
data security of our 44MB 
removable disk drive into a 
convenient, AC-powered unit 


Here's an inside scoop; 
get primary and backup 
storage in one. The 
Bernoulli Insider fits 
neatly into leading PC and 
PS/2 computers, p(us r it gives 
you unlimited data growth and 
the security of removable storage 
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FROM PYRAMIDS TO PEERS 



pears to be a small server of resources. 
Another approach you may want to in¬ 
corporate is directory and naming ser¬ 
vices, a component of several network 
data management environments. Similar 
in concept to the White Pages and Yellow 
Pages of a telephone book, these services 
map names to network addresses and 
provide lookup and cataloging of hard¬ 
ware, users, and system resources. You 
can search network addresses by name, 
as in the White Pages, or by service type, 
as in the Yellow Pages. Directory and 
naming services are becoming key re¬ 
sources of the network and its manage¬ 
ment. 

The Challenge 

Different networks are made up of dif¬ 
fering host computers, operating sys¬ 
tems, and file systems. A typical net¬ 
worked environment might consist of 
several PCs on a LAN running Novell’s 
NetWare or Microsoft's LAN Manager, 
connected to another LAN with several 
Macintoshes using AppleShare. The 
LANs may all be Ethernet-based, but the 
similarities will probably stop there. 

As more and more network software 


vendors enter the market, the more com¬ 
plex data management becomes. Single- 
source support for all of these mnltiven- 
dor environments is not available. Data 
management in these environments must 
provide a seamless, transparent, and log¬ 
ical method of managing data and ad¬ 
dress each of the following issues: 

* Storage requirements , As more compa¬ 
nies have realized the potential of the 
networked personal computer as a busi¬ 
ness machine, the size and complexity of 
applications and data have grown. Many 
networks now face increased require¬ 
ments for both primary on-line and sec¬ 
ondary off-line storage. It is not unusual 
to find networks with 1 gigabyte of pri¬ 
mary storage and, in order to provide 
sufficient backup capacity, several giga¬ 
bytes of secondary storage. 

* Ease of use. Data management must 
also be made easy. Graphical user inter¬ 
faces have made applications develop¬ 
ment much easier by providing an intu¬ 
itive environment. GUIs can be useful 
tools here as well, 

* Shared resources. Following the client- 
server model, data management soft¬ 


ware should offer shared resources. A 
data management server must be able to 
handle requests from multiple clients at 
the same time. In addition, access to off¬ 
line storage devices must be provided in a 
distributed, multiuser fashion, whether 
the device is attached to a file server or 
another workstation in the network. 

■ Interoperability. This is the key to 
network industry growth. It allows cli¬ 
ent-server environments from multiple 
vendors to work together. The focused 
efforts of the major desktop and network 
operating-system vendors are necessary 
to achieve successful interoperability. 
With effective data management solu¬ 
tions and interoperability, heterogeneous 
computer systems can offer effective and 
viable enterprise-networking solutions 
(see figure 2). 

The Solution 

A network data management system is an 
example of an application that can bene¬ 
fit from distributed computing. This ar¬ 
chitecture separates the various compo¬ 
nents of the system: peer-to-peer com¬ 
munications, front-end applications, and 
storage-management services. The front 
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Bernoulli s 
removable disks 
are the most 
rugged available. 
And we back that 
up with an 
unheard-of 5-year 
Gold Standard 
Limited Warranty, 



You don't have to pamper cj Bernoulli 
fts patented design flies a flexible disk 
precisely under the read/write head. 
Should your system encounter a bump, 
air impurity,, or power loss, the disk 
simply falls away. The result? Hard-disk 
performance without the risks. 
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With ait the computing choices out there r 
why limit your options? Our new univer¬ 
sality is a unique innovation that lets you 
easily attach the same Bernoulli to most 
any system, giving your data (and budget) 
protection for tomorrow. 
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For the truly power hungry, the 
Bemnaili Duai gives you up to 
89MB of removable on-1me 
storage with a 22msec effective 
access time and unlimited off- 
tine capacity, ft makes disk- 
to-disk copies in under three 
minutes That's performance for 
the real world—at a price that s 
been reduced up to 20 percent 



ANY QUESTIONS? 

The rest nf the Bernoulli story—including our new, lower prices — 
is just a phone call away, Dial 1-800-7? 7H211 for the location nf 
your nearest dealer and we 'll rush you a free copy of this timiled- 
editian, 18-page brochure ft s packed with everything you need 
to know about removable data storage, ,4m- 1 way you like it. 


L’JVEGA 

The Makers of Bernoulli 

Circle 169 on Inquiry Card (RESELLERS: 170). 
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ENTERPRISE NETWORK 
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Figure 2: An enterprise network with centralized backbone communications management and local data management. 
Interoperability and effective data management can make heterogeneous networks viable. 


end runs on the workstation and becomes 
a client for data management services. 
The back-end server centralizes data 
management processes and services re¬ 
quests from all the clients. 

Distributed applications yield several 
benefits. A well-designed distributed ap¬ 
plication reduces network traffic by cen¬ 
tralizing some processes that all users 


can share and by allocating other pro¬ 
cesses to individual workstations. This 
improves the performance of the network 
and the application, particularly when 
using shared resources like tape backup. 
Modularity in distributed computing is 
more flexible, making it easier to man¬ 
age and install additional components. 

The following elements help to ensure 


data integrity on networks. They are par¬ 
ticularly effective when designed as dis¬ 
tributed applications that can interact 
with each other throughout the network. 

* Data backup and transfer, and hard 
disk navigation. In a distributed environ¬ 
ment, this element should provide all net¬ 
work users and administrators with a 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

* How long has the company 
been in business ? 

* Does the company offer 
technical assistance? 

* Is there a service facility ? 

9 Are manufacturers warran¬ 
ties handled through the 
company? 

9 Does the seller have formal 
return and refund policies? 

9 Is there an additional charge 
for use of credit cards? 

* Are credit card charges held 
until time of shipment? 

9 What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

9 State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number , catalog number. 

9 Establish that the item is in 
stock and confirm shipping 
date . 

* Confirm that the price is as 
advertised* 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc 



* Obtain an order number 
and identification of the 
sales representative. 

9 Make a record of your 
order ; noting exact price in¬ 
cluding ship ping t date of 
order , promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 






Direct Marketing Association, Inc. 1988 
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MORE THAN YOU 
ASKED FOR? 

Contact Us To Stop Unwanted 
Advertising Mail. 

Most folks like advertising 
mail. They get special offers, 
sweepstakes chances, free gifts, 
good prices on things they 
can’t find anywhere else. And 
shopping by mail or phone is 
quick and simple. 

But if you’re one of those 
people who would rather nor 
receive advertising mail, we 
can help. 

Send us your name and full 
address and we'll tell partici¬ 
pating national mailers to 
remove your name from their 
mailing lists. 

After all, they want to talk to 
people who want to listen. 



Mail Preference Service 

Direct Marketing Association 
11 West 42nd Street 
P.O. Box 3861 
New York, NY 10163-3861 


Name 


Street Apt. 


City 


State Zip 


Variation of my name 
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DISTRIBUTED-APPLICATIONS CONNECTIONS 



Process 2 



Z_X 

Peer-to-peer connection 


V 7 


\ 7 

Process 1 


Process 3 


Figure 3: Distributed applications connect much as Tinker toys do . 

Instead of using multicolored sticks, however, they connect via the network 
and peer-to-peer communications. 


pictorial (icon-based) view of both the 
file server and all published local hard 
disks on a network. (When a local work¬ 
station makes some or all of its hard disk 
data available to other network users, 
that disk is considered to be published.) 
This workstation would also contain the 
utilities necessary to transfer data any¬ 
where in the network and to back up the 
data, either to a local tape device or to 
another tape device in the network. 

* Peer-to-peer. This element provides 
communications between all clients in a 
network. It is a required addition in net¬ 
works where peer-to-peer facilities do 
not already exist. Peer-to-peer commu¬ 
nications should operate over several net¬ 
work protocols (IPX, NetBIOS, Apple¬ 
Talk, and TCP/IP) so that file-system 
navigation and data transfer can take 
place over heterogeneous networks. 

* Tape/media cataloging and mainte¬ 
nance. An ongoing problem with tradi¬ 
tional network-backup methods is han¬ 
dling tape logistics—which tapes to use, 
and in what order. This problem be¬ 
comes more unmanageable as more sites 
are included in the data management 
process and the amount of maintained 
data increases. While tape/media cata¬ 
loging and maintenance is often a popu¬ 
lar topic of industry forums and white 
papers, few companies have been able to 
implement satisfactory solutions. 

* File grooming and data migration. Pri¬ 
mary on-line hard disk space is at a pre¬ 
mium in most networking environments. 
It seems users will fill whatever space is 
available. Creating more hard disk space 
usually means investing in additional re¬ 
sources. Grooming old, out-of-use hard 
disk files and migrating the data onto 
secondary storage media would free up 
valuable on-line resources. 

■ Virus protection. Viruses can jeopar¬ 
dize data integrity and the operation of 
the entire system. The fear of lost or cor¬ 
rupted data has fueled a new market for 
virus protection and detection software. 


Note the difference between virus pro¬ 
tection and detection. The former im¬ 
plies active search, detection, and eradi¬ 
cation of known viruses. The latter refers 
to the systematic detection of corrupted 
data and prompt notification of the prop¬ 
er person to correct the problem. Data 
management applications should warn 
you if data integrity is compromised. 

* Reporting services. Advanced data 
analysis is necessary to understand and 
monitor data usage trends. It provides the 
information necessary to make intelli¬ 
gent decisions on how to place and opti¬ 
mize network data resources to maxi¬ 
mize file-server performance. These 
services should be uniformly accessible 
from all client applications. Targeting 
data-access bottlenecks and resource al¬ 
location, you could generate reports on 
file-server free space, usage, and custom 
variations. 

Green Sticks and Wire 
You could compare distributed applica¬ 
tions to Tinker toys that are connected. 
Perhaps this explains why the term sock¬ 
ets caught on so quickly among network 
systems programmers. Instead of green 
sticks, distributed-processing applica¬ 
tions are held together by network 
“wire” and peer-to-peer communica¬ 
tions (see figure 3). 

Distributed computing has taken hold, 
especially in corporate environments. 
Data management applications provide 
the means to view, organize, and secure 
data in a fully distributed environment. 
These applications, when properly im¬ 
plemented, will provide the same reli¬ 
ability and confidence in distributed per¬ 
sonal computer systems in the future that 
centralized mainframe storage systems 
have enjoyed in the past. ■ 


Tom Toperczer is vice president of mar¬ 
keting for Mountain Network Solutions 
(Campbell t CA). You can reach him on 
BIX do "editors, ” 
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EXB-120 CHS 
580 Gigabytes 


EXB-10 CHS 
50 Gigabytes 


MinmijMis 


EXB-8200 
2.5 Gigabytes 

246 Kbytes/Second 
Transfer Rate 


EXB-8500 
5 Gigabytes 

500 Kbytes/Second 
Transfer Rate 






We know capacity. 


Whether it is simply backing up your workstation hard disk 
or online access to sequential data sets, EXABYTE has the right 
8mm data storage solution. 

With its ability to store up to 2.5 gigabytes of information 
on a single 8mm cartridge, the EXB-8200 8mm Cartridge Tape 
Subsystem is the answer for today’s data-intensive storage require¬ 
ments. And with over 180,000 installed worldwide, the EXB-8200 
has become the de facto storage standard in workstation, midrange 
system, and file server environments. 

The EXB-8500 8mm Cartridge Tape Subsystem advances 
beyond the performance of the EXB-8200 by achieving an extra¬ 
ordinary data transfer rate of 500 Kbytes/second , while providing 
over 5 gigabytes of storage capacity. In addition, high-speed search 
at 37.5 Mbytes/second allows rapid file retrieval. Keeping pace with 
today’s phenomenal disk capacities, the EXB-8500 can back up a 
760 megabyte disk drive in approximately 25 minutes! 

Featuring an unparalleled compact design, the EXB-10 
Cartridge Handling Subsystem provides access to as much as 
50 gigabytes of information. An integral robotic handler performs 
automatic loading and unloading of up to ten 8mm data cartridges. 
Eliminating the need for manual intervention, the EXB-10 is well- 
suited for LAN and super minicomputer backup applications. 

Circle 113 on Inquiry Card (RESELLERS: 114). 
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And if you have an application that demands extraordinary 
storage capacity, the EXB-120 Cartridge Handling Subsystem 
delivers up to 580gigabytes of storage in only 4 square feet of floor 
space. It’s ideal for the backup of large computer systems or near- 
line access to network data bases. With a potential for 12 days of 
nonstop, hands-off data recording, the robotically-driven EXB-120 
makes long-term unattended storage a reality. 

So whatever your application — backup/restore, jour¬ 
naling, archiving, data interchange, data acquisition, or 
software distribution — call the regional office 
nearest you or write EXABYTE Corporation 
at 1685 38th Street, Boulder, CO 80301. 

Eastern U.S. (407) 352-5622. Ext. 82 
Central U.S. and Canada (708) 953-8665 
Western U.S. (714) 582-5211. Ext. 4 
Europe (Amsterdam) 31-3403-51347 





































A Day In The Life Of 




8:00 AM 


9:30 AM 


5:30 PM 

BACKING UP PAYABLES REPORT 


TO 




LaserStor 
Erasable Optical. 



The day starts early for 
LaserStor Erasable Optical. 

It runs long. And it runs fast, 
at near-Winchester speed, 
actually. This is one dynamic storage system with 
a voracious and versatile appetite for work. 

Here's what you get: • easy movement of 
an infinite amount of cartridge-resident data from 
near-line to on-line, without using valuable hard 
disk space * the most reliable and convenient data 
backup and archiving solution available • primary 
storage performance, for everyday or emergency 
use • lock-it-away data security or carry-it-away 
portability. 


Now check the credentials. Seek times as fast 
as 35 ms. Bootability. Random and instant access 
to files.The industry's most comprehensive set of 
utilities software, including ARCserve* for backup. 
And your choice of 650 megabyte or one gigabyte 
cartridges, with certified data life of up to 25 years. 
Little wonder the PC Digest Ratings Report awarded 
us the highest rating for "capacity and overall 
performance unmatched by the other systems.” 

Day or night, as a tool for productivity ora 
device for data protection, LaserStor Erasable Opti¬ 
cal is a timely choice. So call now. (408) 879-0300. 
Storage Dimensions, 2145 Hamilton Avenue, 

San Jose, CA 95125. 


STORAGE DIMENSIONS 



® 1901 Storage Dimensions 

LaserStor Is a registered trademark of Storage Dimensions 


Call Me, I'm Interested 361; Please Send Literature 362 








































































STATE OF THE ART 



GIGA-STORAGE 


Choosing among mass-storage technologies 
in a multigigabyte PC environment isn’t simple; there are conflicting criteria 

RICHARD A. PETERS 

P owerful 386- and i486-based 
PCs are placing new demands on 
data storage systems. With the 
proliferation of gigabyte-plus 
database applications, the need arises for 
greater storage capacities and increased 
operating efficiencies. This is evident in 
applications such as high-performance 
CAE and desktop publishing worksta¬ 
tions, as well as data-packed LAN file 
servers. 

Many PC applications need 1 gigabyte 
of storage capacity or more, and mass- 
storage technology must keep pace with 
this need. A variety of technologies are 
available for this new multigigabyte envi¬ 
ronment, and conflicting considerations 
are involved in choosing among them. 

Primary-Storage Choices 

A wide range of mass-storage technol¬ 
ogies for high-capacity systems exists on 
the market today. They compete with 
and often complement each other (see 
table 1). Any examination of what to buy 
begins with knowing if you intend to use 
the device as the primary- or backup- 
storage medium. 

The hard disk drive is almost omni¬ 
present with personal computer systems 
today. It is the dominant primary data¬ 
storage product and will remain so until 
the next century. 

Hard disk drives supplanted tape 
drives more than 10 years ago as the pre¬ 
eminent primary-storage medium be¬ 
cause the technology could randomly ac¬ 
cess data. Random access makes it 
possible to retrieve data anywhere on the 
disk in milliseconds. Many suppliers 
provide 1-gigabyte-plus hard disk drives 
with varying costs, capacities, and 
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GIGA-STORAGE 


Table 1: The wide range of mass-storage technologies for gigabyte storage 
on the market today provides a fail range of advantages and disadvantages. 
Weighing the pluses and minuses against your needs is the ch allenge. 


Technology 

Benefits 

Negative issues 

Hard disk 

Random access 

High capacity 

Lack of removability 

Rewritable optical 

Random access 

High capacity 

High drive cost 

High media cost 

Lack of standards 

Quarter-Inch cartridge 

Low cost 

Compatible among 
multiple sources 

High data transfer rate 

Low capacity, but increases 
are evolving quickly 

4-mm DAT helical scan 

High capacity 

Low media cost 

Fast search 
capability 

Lack of compatibility 
among multiple sources 
High drive cost 

Low data transfer rate 

8-mm helical scan 

High capacity 

Low media cost 

Single-source supplier 

Low data transfer rate 


software-derived performance features. 

Hard disk drives are fixed devices 
with finite storage capacities. The finite 
capacity makes it important to know how 
much storage you really need—now and 
in the future. Since the medium is not re¬ 
movable, the data-processing system 
needs to provide for backup of the data¬ 
base. Backup data-storage systems must 
be rewritable and use removable media. 

The rewritable optical disk drive is be¬ 
coming a popular option for primary 
storage. Rewritable optical drives, cur- 


ACTION SUMMARY 


The increasing storage 
needs of large applications 
for 386’ and i486-based PCs 
have brought a surge of high¬ 
er and higher-capacity 
mass-storage devices* A vari¬ 
ety of different disk and tape 
choices exists, including 
some more-suited to primary 
storage and others more ap¬ 
propriate for backup. Making 
the right choice isn't neces¬ 
sarily easy; it may require bal¬ 


ancing your needs against 
your wallet. 



rently featuring up to 600-megabyte ca¬ 
pacities per removable disk, record data 
on extremely thin platters that can be re¬ 
moved like floppy disks and moved eas¬ 
ily from system to system. The optical 
disk provides a two-sided medium that 
you must manually turn over to access 
the other half of available storage. 

Demand for optical-storage technol¬ 
ogy began with the advent of rewritable 
optical devices, which you can reliably 
reuse as often as you wish. In fact, testing 
by manufacturers has demonstrated that 
you can perform 1000 read/write cycles 
per day for 40 years with no degradation 
of data, disk, or drive mechanism. There 
are three main OEMs of rewritable opti¬ 
cal disk drives—Ricoh (San Jose, CA), 
Sony Corp. of America (San Jose, CA), 
and Hitachi America (Tarrytown, NY), 

Ideal as primary-storage devices in 
image-oriented applications in vertical 
markets, optical drives also have notable 
drawbacks. The key drawback is their 
data-access times* The random-access 
times for optical drives are 5 to 7'A times 
higher than those for hard disk drives {50 
to 150 ms compared with 10 to 20 ms). A 
primary factor is the weight of the intri¬ 
cate optical drive head. Even though the 
respective weights can be measured in 
grams, these heads tend to be 20 to 50 
times heavier than hard disk drive heads. 

The up-front cost for rewritable opti¬ 
cal disk technology is also very high* 
The average price for a 300-MB rewrit¬ 
able optical disk drive is about $5500, 
compared with below $3000 for a 300- 
MB hard disk drive. 

Finally, while hard disk drives can 
give you more than I gigabyte of continu¬ 
ous storage, current rewritable optieals 


give you a maximum of 300 MB per 
side—you must then manually turn them 
over to obtain additional storage. This 
amount of storage may be too small for 
LANs with more than 10 users. 

Rewritable optical disk drives have 
some utility in backup and archiving ap¬ 
plications, but high costs for the drive 
and medium make the technology cost- 
effective only when it is justified by 
other applications. 

Another type of optical technology 
should also be noted. You can only write 
to WORM (write once, read many times) 
optical disks once, but you can read them 
as often as you need to—much like a pho¬ 
nograph record (if anybody still remem¬ 
bers what they are). WORM drives are 
useful in specialized backup and archi¬ 
val applications, such as the storage of 
legal and financial documents, because 
the stored information cannot be altered. 

Backup Storage 

To protect against catastrophic data loss, 
you need to keep a backup copy of the 
data stored on your primary devices. Pe¬ 
riodic system backups performed to copy 
data from the primary device to an off¬ 
line medium become increasingly time- 
consuming and impractical with the 
growing size of a database. 

With today's multigigabyte PC appli¬ 
cations, having a backup mass-storage 
unit is a necessity. You use the backup 
device to make copies of frequently used 
data, transfer older data from the pri¬ 
mary unit, and retrieve archived data 
with maximum efficiency. While tape 
drives are no longer used as primary- 
storage devices, they remain the most at¬ 
tractive medium for inexpensive, remov¬ 
able, and high-capacity backup storage. 

The quarter-inch cartridge is the lead¬ 
ing tape-drive technology. It was invent¬ 
ed specifically for data-processing ap¬ 
plications. QICs now account for more 
than two-thirds of all tape-drive ship¬ 
ments, and they will continue to be the 
dominant backup technology well into 
the mid-1990s. The QIC manufacturing 
community began introducing products 
with storage capacities above l gigabyte 
late last year, and 6-gigabyte products 
are projected by early 1993. 

In comparison with competing tech¬ 
nologies, QIC drives are low in cost, with 
retail prices under $2000 for a 1.3-giga¬ 
byte system; 1.3-gigabyte cartridges re¬ 
tail for about $35. Data transfer rates for 
current products reach up to 600,000 
bps, allowing backup of 1 gigabyte in 
under 30 minutes. Any file can be ac¬ 
cessed in 40 seconds or less in I-giga¬ 
byte-plus tape devices. 


202 BYTE -MAY 1991 


continued 











One Word About Your 
Hard Disk Controller 

SLOW 

One Word About the PSI 
hyperSTORE Controllers 



Intelligent Mass Storage Controllers 


Virtually all applications are disk 
bound. Today’s PCs have over 60 
times the power of their ancestors 
of just ten years ago, while hard 
disk performance has only just 
tripled. This makes mass storage 
the PC’s worst bottleneck. PSI has 
eliminated this bottleneck with 
the hyperSTORE Caching Disk 
Controller, a sort of mass storage 
co-processor. The hyperSTORE 


does for disk-intensive programs 
what a math co-processor does 
for number-crunching software. 
Databases, fileservers, multiuser 
systems, and other disk-hungry 
applications start screaming ... 
frustrated users stop screaming! 
Call (800)486-FAST now to find 
out more about PSPs line of 
intelligent controllers. All you 
have to gain is time. 


hyperSTORE FEATURE HIGHLIGHTS 

■ Data access in 0.28ms or less, at 3-4MB/sec 

■ Works In any 286,386, or i486 system 

• Simultaneously control any drive Interface: 

MFM. RLL. ESDI. SCSI, or AT/IDE 

■ Controls up to 28 physical disk drives 

• 0KB to 20MB of SIMM-based cache memory 

• Supports all PC-based operating systems: 

DOS. Windows, UNIX/Xenix. Netware, etc. 

■ Data mirroring option for fault tolerance 

• NO DEVICE DRIVERS REQUIRED 


■ I 

Perceptive Solutions, Inc. 

D A UAS • SAN FRANCISCO • SYDNEY 
800-486-FAST • 214-954-1774 • Fax: 214-953-1774 

Europe and Northern California: 415-284-9505 Fax: 415-284-3238 
Botswana and Southern Africa: (02) 313-020 S.P.S. Ply. Ltd., Gaborone 
Australia/New Zealand/Micronesia: (02) 318 2337 • Fax: (02) 319 3069 
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"Normally, it’s a bit hard to pick the most impressive item at Comdex 
[Spring 19901,... This time it was easy,... the hyperSTORE/1600." 
-Dr. Jerry Poumelle, Byte Magazine, September 1990 

"The real-world result will be blazing record handling from within a 
data file as well as unstoppably fast program loads." 

-Bill O'Brien, PC Magazine, February 13,1990 

"PSI has created the power user's ultimate Lego 
set for disk controllers: the hyperSTORE/1600" 

-Alfred Poor, PC Magazine, June 12,1990 

"Not only is it the fastest controller available, 
it's the most flexible, too." 

-Byte Awards, Byte Magazine, January 1991 


RapidFACTS • (900) 776-3344 - Doc# 8101 • Detailed specifications 
faxed directly to you 24 hours/day. $4.95 billed to your phone. 
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BUYING-CONSIDERATIONS CHECKLIST 

Table 2: In deciding which technology to purchase for gigabyte storage among 

the primary-storage media (hard disk or rewritable optical) and the 

secondary-storage media (QIC, 4~mm DAT helical scan , or 8-mm helical 

scan J, the following are the criteria you should consider . 

Specification-related criteria 

Application-related criteria 

Random/sequential access 

Security: 

Capacity 

Shock 

Environment 

Speed: 

Transfer rate 

Data: 

Access time 

Shelf life 

Compatibility 

Transportability 

Quality 

Fault toJerance 

Mixes and matches 

Data integrity 

Growth potential 


Costs: 


Drive 


Media 


QICs are also enhanced by the clear 
performance standards that manufac¬ 
turers in this field have developed. 
Through the work of a cooperative orga¬ 
nization known as Quarter-Inch Car¬ 
tridge Drives Standards, manufacturers 
now supply products that are inter¬ 
changeable between drive and medium 
regardless of origin. Some key suppliers 
of these products include Tandberg Data 
(Westlake Village, CA), Wangtek (Simi 
Valley, CA), Sankyo Seiki America 
(Torrance, CA), and Archive (Costa 
Mesa, CA), 

Two new types of high-capacity tape 
drives, 8-mm helical-scan tape and 4- 
mm digital audiotape, have made their 
presence felt in the last few years using a 
technology known as helical scan. Heli¬ 
cal scan describes how the tape travels 
over the read/write heads, which are 
mounted on a spinning drum aligned di¬ 
agonally with the recording track. With 
the drum spinning rapidly and the tape 
passing over the drum slowly, the head 
writes data in a diagonal pattern corre¬ 
sponding to the pitch of the head, with a 
high tape-to-head velocity* Helical-scan 
drives function the same as videocassette 
and commercial DAT recorders, and in¬ 
tricate error checking and redundancy 
must be implemented to produce an ac¬ 
ceptable error rate for data-precessing 
applications* ■ 

The 8-mm helical-scan tape drives are 
provided solely by Exabyte (Boulder, 
CO)* These drives provide the highest 
capacity-to-volume storage ratio of any 
mass-storage device currently in use (326 
MB per cubic inch) for storage capacities 
of from 2*A to 5 gigabytes* The higher- 
capacity drives sell for about $3900 at 
OEM quantities* Medium costs are in the 


$10 range. 

DAT systems use a data-recording 
standard devised by Hewlett-Packard 
and Sony, called Digital Data Storage. 
DDS is currently licensed by 17 different 
companies. 

DAT storage devices use the same 
tapes that DAT recorders use for enter¬ 
tainment purposes* The needs of the 
audio world dictate that DAT provide 

0 , 

\J ptimizing your 
PC data-storage 
capabilities is a 
multistep process. 
Plan for growth. 



long recording times (2 hours) with rela¬ 
tively slow transfer rates (180,000 bps). 
The audio recording industry has lobbied 
successfully to protect its intellectual 
property rights against unauthorized 
copying by DAT devices. These restric¬ 
tions have reduced the availability of con¬ 
sumer DAT drives. 

The capacity of the DAT cassette is 
about 2 gigabytes. Medium costs could 
be as low as $7 each, but some experts 
say a special cassette may be more desir¬ 
able. The cost of such a medium may be 
$15 each. Drive costs at the OEM level 


are under $1000* 

DAT offers a fast-search capability 
that allows access to a file in an average 
time of about 15 seconds. Comparable 
time for a QIC is about 30 seconds. 

New Storage Trends 

Recent technological breakthroughs in 
rewritable optical disk drives and high- 
capacity tape drives have at least one 
common thread; They all provide un¬ 
limited storage because they use high-ca¬ 
pacity media that you can quickly insert 
and withdraw from the drive* 

This trend toward removability is fur¬ 
ther supported by jukeboxes, or auto¬ 
changers. These devices have recently 
become available for all three major stor¬ 
age technologies, although optical de¬ 
vices seem to be leading the way. A juke¬ 
box typically contains two drives and a 
mechanical arm used to select and load 
one of many disks stored within it. A 
newly announced optical jukebox con¬ 
tains 32 optical disks for a total storage 
capacity of 17.9 gigabytes. 

Another development unfolding, par¬ 
ticularly for very large storage applica¬ 
tions, is the mixed-media mass-storage 
systems* These systems use a combina¬ 
tion of hard disks, optical disks, and 
tape-to-store files. Where the data is 
stored depends on how frequently it is 
used—a particular file will automati¬ 
cally migrate from on-line hard disk stor¬ 
age to slower optical and tape systems as 
the frequency of its use decreases. Such 
mixed-media systems allow you to take 
advantage of all technologies, using each 
to its maximum potential* 

Buying Considerations 

There are several criteria you should con¬ 
sider when you plan to purchase a mass- 
storage medium (see table 2). The issues 
relate to the specifications of the prod¬ 
ucts and to the particulars of your indi¬ 
vidual applications. 

Several specifications are fundamen¬ 
tal to choosing appropriate primary and 
backup storage, beginning with how a 
mass-storage device obtains data—ran¬ 
domly or sequentially. A random-access 
device stores data randomly and retrieves 
it using an identifying address. A se¬ 
quential-access device stores data in a 
prescribed ascending or descending se¬ 
quence and retrieves it by searching for it 
from the beginning to the end of the file. 

Random access is typical of hard disk 
and optical disk drives, and sequential 
access is typical of tape drives. Random 
access is a more direct and faster method 
of accessing data, but you must weigh 
that against the increased cost, the size of 
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Native or Compressed? 

Grant Wilcox 


T he compress-or-not-compress 
issue has existed for years, but 
the advent of data “Compression 
chips, performing what is 
termed lossless compression, has made 
it popular again. 

Data compression maintains data in¬ 
tegrity and compresses the data in real 
time—transparently. It removes redun¬ 
dancy from a closed set of information 
symbols (i.e., a data block) without any 
loss of information. In simple terms, it 
records more data in a smaller space. 
Compression ratio is the length of com¬ 
pressed output relative to the length of 
uncompressed input. The key is that 
data stored in a compressed form must 
be reliably retrievable, (For more de¬ 
tailed information on data compression, 
see ''Getting Your Byte's Worth," No¬ 
vember 1990 BYTE, and “Putting the 
Squeeze on Graphics," December 1990 
BYTE.) 

Benefits can be derived from imple¬ 
menting data compression at the periph- 
eral level. You can theoretically in¬ 
crease the peripheral's capacity by the 
factor of the compression ratio and can 
increase the peripheral’s internal con¬ 
tinuous-transfer rate because it's re¬ 
cording less data. For example, a 2-to-l 
compression factor could double the pe¬ 
ripheral* s sustained data rate. 

However, Mike Casey from InfoCorp 
(Cupertino, CA) pointed out, “If data 
compression is implemented at the sys¬ 
tem level, no benefit will be obtained by 
incorporated data compression in an in¬ 
telligent disk or tape drive." Also, if 
data interchange is a requirement, all 
systems involved not only need com¬ 
pression but must use the same hard- 
ware/firmware implementation of it, or 


they will find their data unreadable. 

Remember, not all data lends itself to 
compression. First, the benefits will 
vary because the amount of data redun¬ 
dancy varies widely among types of 
data; this variation changes the com¬ 
pression ratio. Second, you will benefit 
from compression only if the host sys¬ 
tem can support the higher continuous- 
Iransfer rates. Third, the benefits will 
he negated if the compression process 
cannot keep up with system needs. 
Fourth, compressed data may actually 
expand when compressed again. With 
compression, there arc no hard and fast 
rules. 

Compression is not the complete an¬ 
swer to the need for increased capacity 
and data rate. The decision to adopt data 
compression must be carefully thought 
out because of its associated risks. If 
you are interested in unattended back¬ 
up, it's wise to rely on native capacity 
instead of compressed capacity. With 
native capacity, you know that the data 
will fit on a particular medium and that 
it will take a certain length of time to 
hack up. 

Many standards and implementations 
of data compression exist, such as Hew¬ 
lett-Packard’s, STAC’s, IBM’s, and a 
number of other proprietary algo¬ 
rithms. You could almost say it’s algo¬ 
rithm du jour. Given the rapid advances 
in computer throughput, it is extremely 
important that the compression algo¬ 
rithm be able to handle the higher data 
rates of future systems. Some cannot. 

In addition, different companies, 
using the same compression algorithm, 
may offer unique implementations of it. 
Furthermore, multiple compression al¬ 
gorithms on top of multiple formats 


(e.g., digital audiotape’s DDS and Da¬ 
ta/DAT) create more confusion. You 
can only roll the dice and hope your se¬ 
lected product, format, algorithm, and 
vendor are around in the coming years. 

Whole sections of the computer in¬ 
dustry, mainly at Lhe high end, are at¬ 
tracted to 8-mm tape’s large data-stor- 
age capabilities and low cost, but 
they’ve held back because of transfer 
rate. In these cases, adding data com¬ 
pression will satisfy their needs until 8- 
nim products with further native-per¬ 
formance increases are introduced. 

When looking to the future, technol¬ 
ogies that can be extended without com¬ 
pression are ultimately much better than 
those that can only be extended with 
compression. You can always improve 
the native performance by adding com¬ 
pression to it. Exabyte (Boulder, CO) 
currently has plans to extend the 8-mm 
tape’s transfer rate to 1 megabyte per 
second and the cartridge capacity up to 
10 gigabytes using current native tech¬ 
nology. 

Be aware that some backup periph¬ 
erals are being advertised with large ca¬ 
pacities and high transfer rates—im¬ 
provements made by using data com¬ 
pression, Because so many variables 
affect data compression, you may not be 
able to achieve these large advertised 
performance capabilities as promised. 

Data compression is an added bene¬ 
fit, but it’s not the total answer. Native 
capacity and transfer rate are also im¬ 
portant. 


Gram Wilcox is in product marketing 
for Exabyte in Boulder , Colorado, 
You can contact him on BIX c/o 
“editors. ” 


your database, and the intended use of 
the device (as a primary- or secondary- 
storage unit). Sequential access is slower 
and less convenient, but it is much less 
expensive. 

How much storage capacity is enough 
to meet your needs in a cost-effective 
manner? Having too much is no better 
than having too little because you will be 
saddled with expensive, underutilized 


storage equipment. 

To estimate your data-capacity re¬ 
quirements, consider the following ex¬ 
ample. Assume you have 20 users on a 
LAN, Allocate 40 MB for system and 
common-application files and 20 MB per 
user. Assume one 200-MB common da¬ 
tabase. Under this formula, the drive 
size required is 640 MB, However, the 
growth factor is also important, and you 


should factor in roughly twice a user’s 
current needs for growth. The recom¬ 
mended drive size, then, exceeds l giga¬ 
byte. 

Speed is another key performance 
consideration. Speed specifications in¬ 
clude the product’s access time, measur¬ 
ing how fast it can locate data, and its 
transfer rate, measuring how fast it can 
move data from one place to another. 

continued 
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Table 3: The various secondary-storage (tape) technologies available provide 
a full spectrum of capabilities, from a capacity of 5 gigabytes for 8-mm helical 
scan to a data transfer rate of600, OOO bps for QIC ♦ 


Technology 

Capacity 

Transfer rate 
(bytes/sec.) 

Form factor 

Avg. 

access 

(sec.) 

Backup 
time for 
300 MB 

QIC 

250 MB 

90,000 

5V*“ HH 

40 

60 min 


525 MB 

200,000 

5V*“ HH 

30 

25 min. 


1,00 GB 

300,000 

5W HH 

30 

20 min. 


1,35 GB 

600,000 

5V4" HH 

36 

10 min. 

4-mm DAT 
helical scan 

ZOO GB 

100,000 

3Vi" 

20 

30 min. 

8-mm 

2.50 GB 

246,000 

5V." FH 

484 

21 min. 

helical scan 

5.00 GB 

500,000 

5Vi" FH 

90 

12 min. 


HH-nalf height 
FH=Tull height 


Sometimes it's difficult to know how fast 
is fast enough. You must weigh the im¬ 
portance of speed against your other 
needs. A few milliseconds 1 worth of 
speed could come with an unacceptable 
price tag. 

It is also worth noting that the data- 
rate capability of a storage device is often 
not the limiting factor on a system's abil¬ 
ity to move data to and from the device. 
Average data transfer rates above 
300,000 bps for peripheral devices are 
unusual on today's PC systems, so a tape 
drive's data transfer rate of only 200,000 
bps is often the optimum solution. 

Compatibility of the mass-storage de¬ 
vice with the LAN operating systems and 
topologies in which it must operate is 
also important. Widely used LAN oper¬ 
ating systems include Novell's NetWare 
286/386 and Microsoft's MS-NET for 
IBM PC-compatible LAN environ¬ 
ments, and AppleTalk/AppleShare and 
A/UX from Apple and TOPS from Sun 
Microsystems for the Macintosh world. 

Topology refers to the physical layout 
of the components of a LAN—a bus to¬ 
pology connects all devices in one line; a 
ring topology connects each workstation 
to two other workstations in a circle. The 
topology that you employ can affect how 
the storage device will perform. With 
ring topologies, for example, the more 
PCs that are present, the slower the 
LAN, which can slow down data access 
and transfer times. 

You will also want to examine fault- 
tolerance features: Do you want or need 
duplicate systems for continuous storage 
operation in the event that one should 
fall? What data-integrity features does 
the product provide to prevent the acci¬ 
dental erasing or contamination of your 
data? 


Further Factors 

There are a number of other issues that 
you need to take into account before 
choosing a 1-gigabyte-pius mass-storage 
device. 

Data security is the first of these 
issues. What happens if the drive or the 
medium is dropped? The ability of the 
device to withstand shock is very impor¬ 
tant. Is the device rugged and impervi¬ 
ous to the environment? Some mass-stor¬ 
age units arc sensitive to magnetic fields 
and x-rays. You also need to find out the 
unit's operational range in terms of tem¬ 
perature and humidity. 

You should consider the projected lon¬ 
gevity (shelf life) of the storage medium 
and drive, and how long you intend to 
store the data on the device. The demand 
for WORM optical drives continues in 
spite of the arrival of rewritable optical 
ones because WORM technology pro¬ 
vides permanent storage that can't be 
overwritten. 

The transportability of the medium 
and drive can be a key factor. Data-stor- 
age applications used in banks, insur¬ 
ance companies, government agencies, 
corporate records departments, and mul¬ 
tiple-site companies all require easily 
transportable storage equipment, some¬ 
times above all other considerations. 

Product quality is fundamental. This 
is basically a question of looking at the 
steps the manufacturer has taken to en¬ 
sure reliable performance. These steps 
include user troubleshooting and fault- 
isolation diagnostic routines, the warran¬ 
ty of the mass-storage unit, the availabil¬ 
ity of information from the manufacturer 
or supplier, and postsale support. 

Another critical issue is how well the 
device mixes and matches with other 
mass-storage devices that may already be 


in place in the computer system. Are the 
devices compatible with each other, and 
do their collective data capacities equal 
what you need? 

The growth potential of the respective 
technologies is also worth looking at in 
terms of selecting a solution that you will 
be able to live and grow with in the long 
term, QIC's relatively low data densities 
and large available tape area make up¬ 
ward migration to larger capacities an on¬ 
going evolutionary process. 

The very high data densities of DAT 
permit using a small cassette with a 
small available recording area, making 
upward migration more difficult. The 8- 
mm helical scan also has higher data 
density than QIC and a larger available 
record area than DAT. 

Current QIC densities are about 0,6 
MB per square inch, while 4-mm DAT is 
about 3.8 MB per square inch on a medi¬ 
um area of less than 25 percent of QIC, 
QIC has more room to grow. Table 3 
summarizes the current comparative sit¬ 
uation for backup-tape technologies. 

Hard disk technology appears to 
achieve higher data capacities almost 
monthly, while rewritable optical disk 
capacities are moving at a slower pace. 

Last but not least, there are the costs of 
the storage device and medium. The cost 
of a mass-storage subsystem varies great¬ 
ly, depending on the technology and 
manufacturer. However, cost increases 
with capacity. As important as cost is, it 
comes into perspective when you think 
about the possibility of losing your data 
due to a choice made on the basis of cost 
alone. 

Narrowed Choices and Trade-Offs 
When you draw up your list of require¬ 
ments—How much capacity do you 
need? How much speed? What kinds of 
compatibility?—the choices of mass- 
storage systems narrow. There will be 
inevitable trade-offs involving price, 
functionality, and performance. A 
lower-cost unit will not display light¬ 
ning-quick throughput speed; you may 
not be able to easily move a very high ca¬ 
pacity system; or you may not be able to 
afford the most reliable system. 

Optimizing your PC data-storage ca¬ 
pabilities is a multistep process that in¬ 
volves many different considerations— 
taking particular care to plan for growth. 
Nothing is cost-effective if it does not 
provide what you need, m 


Richard A Peters is vice president of 
marketing at Tandberg Data , Inc. (West- 
lake Village, CA). You can reach him on 
BIX c/o “editors ." 
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Your Hard Disk. 



If you need more megabytes than your hard disk can swallow, 
don't buy a new drive. Stretch It with Stacker. 

Stacker is the fastest, most economical way to safely 
double your hard disk capacity. Without sacrificing DOS com¬ 
patibility. It’s the new standard in real-time data compression. 

And it's the only product of its 
kind available in both software 
end coprocessor versions. 

Stacker is fully compatible 
with Windows 3.0 and all your 
favorite disk utilities, too. Plus, 
Stacker includes a powerful disk 
caching program for added 
performance. 

And when you add the Stacker coprocessor card you alsc 
get the fastest data compression in the business. 

No wonder there are already over a million satisfied users 
of Stac J s compression technology. 


* Increase storage 100% 

* Compatible with DOS 3.x, 4.x 

* Industry's fastest real-tfme 
data compression 

* Includes disk caching 

* Fastest, easiest installation 

* Toll-free technical support 

* 90-day money-hack guarantee 



So call today and double your disk capacity tomorrow. You 
can purchase the Stacker software-only version—perfect 
for laptops—for only $149. Or get the entire Stacker high 
performance system with software and coprocessor card 
for just $229. 

Order today. Visa, MasterCard, American 
Express cards accepted. 

1 - 800 - 522-7822 

Or see your local computer/so ft ware dealer. 


3 

£ 1990 Stac Electronics. Csrlsbad, CA 

St.ack.er i£ a trademark and Stac a register ad trademark cd Stan Electronics 
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Northgate makes it safe to buy 
business computers direct. 


24-hour business hotline 
service for your 24-hour 
business. Many companies 
don’t realize the importance of 
’round the clock technical support 
,.. until they need it But chances 
are, you or someone you know 
has had questions about computing 
after normal office hours. If you 
purchased your systems from one 
of our competitors, you probably had 
to wait to get help Time-wasting. 
Inefficient. Costly 

Northgate treats you right! Across 
town or around the world, Northgate’s 
business customers have a special 
hotline that gives immediate 24-hour 
access to Northgate’s team of technical 
experts. Compare this with our 
competitors. Many have limited hours 
(like 9 a.m. to 2 pm. on Saturdays; 
closed Sundays), some won’t answer 
the phone during lunch hour and 
close up shop at night. While others 
offer little or no support at all, 

Northgate’s commitment to customer 
service and support caught the 
attention of the 1990 Microcomputer 
Marketing Council who selected 
Northgate as the first winner of the 
Association’s Service and Support 
Award. When you buy from Northgate, 
rest assured we’re here to serve you— 
in person—all day, every day And 
the call’s always on us. 

From our spectacular Slimline 386SX 
to our our powerful Elegance 486™ 
file servers, Northgate backs them ail 
with quality in every respect. 

Industry’s highest performing 
systems. In an industry overflowing 
with companies all claiming top 
performance, only one company is 
consistently ahead of the pack: 
Northgate Since January of 1989 
when our first PC Magazine Editor’s 


choice was awarded, our name has 
become synonymous with pace setting 
performance Seven Editors’ Choice 
awards, eight Computer Shopper “Best 
Buy” Awards and three InfoWorld 
recognitions are proof. 

Quality systems through manufac¬ 
turing and testing. As a manufacture*; 
Northgate does not subscribe to the 
industry trend of taking shortcuts in 
technology to boost performance 
gains and keep prices down. Rather, 
we thoroughly test components for 
compatibility, performance and 
value In fact, it you were to order 
a hundred of our machines with 
the same configuration, every 
one would have the exact same 
performance From hard drives 
all the way to our ALPS keyboard 
switches. And every stop in between. 
No “parts of the month” surprises 
or compatibility problems. We stake 
our reputation on it. 

Unparalleled compatibility with 
your current industry standard 
systems and software One of our 
competitors recently announced 
they set up an “FCC Testing Lab.” At 
Northgate, this is nothing new. For 
years, Northgate has gone the extra 
step to ensure that our systems are 
FCC Class B certified. And, we’ve 
invested hundreds of thousands of 
dollars to make sure our systems are 
compatible with MS-DOS, OS/2, 
Novell? Banyan, UNIX, SCO and other 
software. It’s no wonder why many 
major software developers use 
Northgate to design, develop and 
“debug” their new software. 

Dollar for dollar, Northgate is your 
smartest business decision. No 
doubt you can pay less for computers. 
And you can certainly pay more. 

But you won’t get the product, 
performance, service and support 


that has positioned Northgate as the 
new i ndustry leader No matter what 
the price, you just 
can’t buy better 
than Northgate: 



Free pre-purchase consultation. 
Nobody spends thousands of 
dollars on systems during the first 
phone call. You know it, we know 
iL Instead, we offer a no-obligation 
pre-purchase consultation with 
one of our highly-trained Technical 
Consultants. You won’t get 
high-pressure tactics or 
commission-hungry salespeople 
Just friendly assistance in match! 
your business needs with the 
appropriate Northgate solution. 


ling 


CALL TOLL-FREE 

800 - 345-8709 

IN USA. AND CANADA 
Major tiorpo rations, volume purchasers and 
governmentagencies call Q(\A CJJQ 2^1 fl 

National Business Account: Ol'U'J lO'jJlU 

Notice to ihc hearing impaired: 

Northgate has TOD capability. Dial 800-535-0602. 
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EDITORS 1 

CHOICE 


PC Magazine said it best... 

Northgate stops at nothing to please its customers! 






































Award-winning performance, unqualed 
service and incredible support for a price IBM* 
Comparand Dell' carithope to match. 


he power of 386'“ computing is the 
lifeblood of business today: And 
more and more, Nonhgate is the 
vendor of choice. Why? Northgate is the 
only company who consistently earns top 
ratings for performance, service, support 
and bottom-line value. Industry experts 
and users worldwide agree 

Northgate 386 ...computing's most 
decorated line Northgate's rise to the 
pinnacle of 386 technology started in 1988 
when Computer Shopper readers voted 
Northgate's 386 Power System both a “Best 
Buy” and Overall Best Buy. A few months 
later; PC Magazine named Northgate 386/20 
and 386/25 “Editors 1 Choice” Later that 
year; our 386/33 received the same honor 
Along the way* our 386 systems won several 
InfoWorld recognitions as well. 

Revolutionary systems of the 
90’s: Northgate Slimline" 

Often copied, never duplicated! It seems 
like everyone has jumped on the SlimLine 
bandwagon these days. Truth is, Northgate 
pioneered this incredible technology We 
were the first to introduce full power 386 
systems in a case measuring only 4.25 ff high. 

Architecture that stunned the industry! 
Slimline's fully-integrated motherboard 
features built-in IDF hard drive and floppy 
drive controllers, one parallel and two 
serial pons plus a 16-bit VGA controller. 
And we didn't scrimp on expansion capabil¬ 
ities. Our unique expansion tree has three 
full-length 16-bit and two half-length 8-bit 
slots for all your add-ons and peripherals. 

Perfect single-user workstation or network 
terminal. Slimline is ideal for use where 
you need full-size 386 powei; but space is 
a premium. 

For comprehensive system features and 
popular configurations, see next page. 


Northgate Elegance" Full-size 
386 power ana expandability. 

The business systems of choice: Elegance's 
award-winning reputation has made them 
the choice of Fortune 1000 corporations, 
government agencies and universities 
around the world. And with good reason. 

Elegance full-size systems are designed to 
allow you to easily expand your system as 
your business needs increase. You only pay 
for the components you need now. 

Power for ever} application. From “simple” 
tasks like word processing and desktop 
publishing to advanced CAD/CAE and 
database management applications, Elegmce 
delivers. To find out what systems are 
right for you, see next page for system 
configurations and upgrade options. 

Northgate wins 1990 Micro¬ 
computer Marketing Council’s 
Service and Support Award! 

3 30-day no-risk trial period 
a Full one year warranty on systems, 5 years on 
OmniKey keyboards. 

“ Nonhgate responds to your needs with 
overnight shipment of parrs—at our expense! 

■ Free on-site service to most locations for one 
year if we can't solve your needs over the phone 

■ Unique 24-hour toll-free technical support— 
the industry's best! 

■ We accept VISA, MasterCard, Discover and 
Notthgatc’s Big *N' card. We offer leasing and 
financing options, too! 

Free pre-purchase consultation. Nobody 
spends thousands of dollars on systems 
during the first phone call. You know it T we 
know it. Instead, we offer a no-oblig^tion 
pre-purchase consultation with one of 
our highly-trained Technical Consultants, 
You won 5 ! get high-pressure tactics or 
commission-hungry salespeople: Just 
friendly assistance in matching your 
business needs with the appropriate 
Northgate solution. 


TO#™*800-345-8709 

IN USA AND CANADA 

Fortune 1000 corporations, government agencies and ejQ ItTlA 

education mstimticink caU National Business Axounts: O U U " J T 0 " J J iU 
Notice to the hearing impaired: Northgate has TDD tapahiliiy. Dial 8G0'535>-0601 
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Slimline.. ,a Northgate original! 


Editors’ Choice-all Elegance” systems 



SlimLine Features: 

■ Small Footprint (16.5* square x 
4.25 s high) SlimLine ease with 
room for two exposed and one 
internal half-height devices 
Intel 9 and Weitek math 
coprocessor support 

■ 150 wall power supply 

* Clock calendar chip rated 
at 5 years 

From mounted reset and 
high/low speed controls 
“ MS-DOS 4.01 and GW-BA51C 
installed 

■ On-line user’s guide to 
MS-DOS 4.01 

* QA Plus Diagnostic and 
utility software 

FCC Class B certified 


Elegance Features: 

a 5-bay desktop case with 
room for 3 exposed and 
2 internal half-height devices 
with 200 watt power supply. 

■ Optional 7-bay vertical 
power ease has 22GW power 
supply 

RAM expansion up to 8Mb on 
motherboard (16Mb total RAM 
with 32-hit memory card) 

■ 16-bit VGA video adaptor 
» One parailei and two serial 

ports 

« MS-DOS 4.01 and GW-BASIC 
installed 

* FCC Class B and Novell 
certified 



SlimLine 386SX/16 and 20 MHz with 64K Cache 

1 Intel 8Q3865X/16 or 20 MHz • 64 K SRAM read/ write-back cache 

processor ■ 1.2Mb and L44Mb floppy drives 

2Mb of RAM on motherboard ■ 14 " VGA color monitor 

- 40Mb bard drive ■ OmniKcjP keyboard 

s 2399 00 / s 2599 00 

Or as low as S 75 M /*80 O ° per month* 


Northgate Elegance 386/25 


* Intel 80386/25 Ml Iz processor 
■ 4Mb of RAM 
100Mb hard drive 

! 64K SRAM read/write-back cache 
1 44Mb and 1.2Mb iloppy drives 


16-bit VGA Adaptor 
■ Desktop case 
14" VGA color monitor 
5 Omni Key keyboard 
Microsoft Windows and mouse 


$3 6 99°° 


Or as low as H\5 0Q per month* 


SlimLine 386/25 MHz with 64K Cache 


Intel 80386/25 MHz processor 
4Mb of RAM on motherboard 
100Mb hard drive 
64K SRAM read/write-back cache 


■ 1.2Mb and 1.44Mb floppy drives 

■ 14* VGA color monitor 
* OnmiKey keyboard 


$339900 


Or as low as *105°° per month* 


Northgate Elegance 386/33 


- Intel 80386/33 MHz processor 

■ 4Mb of RAM 

- 200Mb bard drive 
64KSRAM read/write-back cache 

■ 1,44Mb and L2Mb floppy drives 


» 16-bit VGA adaptor 
Vertical power ease 
14" VGA color monitor 
OmniKty keyboard 
Microsoft Windows and mouse 


$444900 


Or as law as *140 0t) per month* 


SlimLine 386/33 MHz with 64K Cache 


Exclusive! Now, the revolutionary Edsun CEG chip is available with SlimLine 
.386/33. This device emulates up to 2048 x 2048 resolution and kts your 
standard VGA monitor display an incredible 750,000 colors. Plus, it smooths 
out the jagged edges around images giving you clarity and brilliance you 
must see to believe! Call for pricing. 


Intel 80386/33 Mllz processor 
4Mb of RAM on moth erboard 
200Mb hard drive 
64K SRAM read /write-back cache 


■ 1.2Mb and 1.44Mb Iloppy drives 
• W VGA color monitor 

■ OmniKey keyboard 


$3899°° 


Or as low as *120 00 per month* 


If one of these popular SlimLine or Elegance models doesn't meet 
your needs, CALL! Well custom build one just for you! 


CALL TOLL-FREE 

800 - 345-8709 

IN US A. AND CANADA 
Major corporations, volume purchasers and 
govermncrit agencies call OAA tig 
National fineness Accounts: OUU'JTOOJIu 
Notice to the hearing impaired: Northgate lias 
TDD capability Dial 600-535-0602 
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Massive Mass Storage 

For real mass storage, be prepared to drop a couple of hundred thousand dimes in the jukebox. Jukeboxes (also called auto-changers) 
provide unprecedented on-line storage for PC, workstation, and LAN users. They range in capacity from a few tens of gigabytes to over a terabyte, 
and they are available in CD-ROM, WORM (write once, read many times), rewritable optical, and tape-based configurations. 

Listed below are some manufacturers of jukebox mass-storage systems. 


Advanced Graphics 
Applications, Inc* 

90 Fifth Ave. 

New York, NY 10011 

(212) 337-4200 

Circle 1060 on Inquiry Cord, 

Alphatronlx, Inc. 

2300 Englert Dr,, Suite C 
Research Triangle Park, NC 
27709 

(919) 544-0001 
fax: (919) 544-4079 

Circle 1061 on Inquiry Cord. 

Aquidneck Systems 
International, Inc* 

650 Ten Rod Rd. 

North Kingstown, RJ 02852 

(401)295-2691 

fax: (401)295-1851 

Circle 1255 on Inquiry Cord. 

AT&T 

100 Southgate Pkwy. 
Morristown, NJ 07960 
(800)247-1212 
(201) 898-8000 

Circle 1062 on Inquiry Cord. 

Bell & Howell Document 

Management Products Co. 

6800 McCormick Rd. 

Chicago, IL 60645 

(708) 675-7600 

fax: (708) 675-9271 

Circle 1063 on Inquiry Cord. 

Control Data Corp. 

P.O. Box 0 

Minneapolis, MN 55440 

(612)853-8100 

fax: (612) 853-5300 

Circle 1064 on Inquiry Card. 

Cygnet Systems, Inc, 

2560 Junctions Ave, 

San Jose. CA 95134 
(408) 954-1800 
fax: (408) 954-9391 
Circle 1065 on Inquiry Card. 

Delta Microsystems, Inc. 
5039 Preston Ave. 

Livermore, CA 94550 
(415) 449-6881 
fax: (415) 449-6885 
Circle 1066 on Inquiry Card. 


Digital Equipment Corp. 

146 Main St. 

Maynard, MA 01754 
(508) 493-5111 
fax:(508)493-8780 
Circle 1067 on Inquiry Cord. 

Dilog Corp. 

1555 South Sinclair St. 
Anaheim, CA 92806 
(714) 937-5700 
fax: (714) 978-2420 

Circle 1068 on Inquiry Card. 

Epoch Systems 
8 Technology Dr. 
Westborough, MA 01581 
(508) 836^300 
fax: (508) 836-3802 
Circle 1069 on Inquiry Card. 

Exabyte Corp. 

1685 38th St. 

Boulder, CO 80301 

(303) 442-4333 

fax: (303) 442-4269 

Circle 1070 on Inquiry Card. 

FlleNet Corp. 

3565 Harbor Blvd. 

Costa Mesa, CA 92626 
(714)966-3400 
fax: (714) 966-3490 
Circle 1071 on Inquiry Card, 

Hewlett-Packard Co., Inc. 
Disk Storage Systems Division 
11413 Chindin Blvd. 

Boise, ID 83714 

(208) 323-3290 

fax: (208) 323-3991 

Circle 1072 on Inquiry Card, 

Hitachi America, Ltd. 
Computer Division 
Peripherals & Systems 
Marketing, MS: 500 
Hitachi Plaza 
2000 Sierra Point Pkwy. 
Brisbane, CA 94005 
(800) 283-4080. ext. 877 
(415) 589-8300 
Circle 1073 on Inquiry Cord. 

Laser Magnetic Storage 
International Co. 

4425 Arrows West Dr, 

Colorado Springs, CO 80907 

(800) 777-5674 

(719) 593-7900 

Circle 1256 on Inquiry Card. 


Literal Corp. 

2180 Executive Cir. 

Colorado Springs, CO 80906 

(719)579-0460 

fax:(719)579-0450 

Circle 1074 on Inquiry Card. 

Memorex Telex Corp, 

6422 East 41st St. 

Tulsa, OK 74135 

(800) 950-3465 

(918)627-1111 

fax: (918) 628-2768 

Circle 1257 on Inquiry Cord. 

Micro Design International, 
Inc. 

6985 University Blvd. 

Winter Park, FL 32792 
(800) 228-0891 

(407) 677-8333 
fax: (407) 677-8365 

Circle 1258 on Inquiry Card. 

Micro Technology, Inc. 

5065 East Hunter St. 

Anaheim. CA 92807 
(714) 970-0300 
fax: (714) 970-5743 
Circle 1259 on Inquiry Card. 

Optimem 

297 North Bernard Ave. 
Mountain View, CA 94043 
(415)961-1800 
fax: (415) 961-8913 

Circle 1260 on Inquiry Card. 

Pinnacle Micro, I tie. 

15265 Alton Pkwy. 

Irvine, CA 92718 

(800) 553-7070 

(714) 727-3300 

fax: (714) 727-1913 

Circle 1261 on Inquiry Card, 

Pioneer Communications 
600 East Crescent Ave, 

Upper Saddle River, NJ 07458 

(201)327-6400 

fax: (201) 327-9379 

Circle 1262 on Inquiry Cord. 

Ref lection Systems, Inc. 

P.O. Box 611608 
San Jose, CA 95161 

(408) 432-0943 
fax: (408) 432-0843 

Circle 1263 on Inquiry Card. 


Ricoh Corp. 

Sales Office 
3567 Parkway Lane, 

Suite 150 

Norcross, GA 30092 
(404) 446-3533 
fax: (404) 447^1102 

Circle 1264 on Inquiry Card. 

Sony Corp. of America 
Peripheral Systems Co. 

Sony Dr. 

Park Ridge, NJ 07656 
(201) 930-1000 
fax: (201) 573-8608 

Circle 1265 an Inquiry Card. 

Storage Dimensions, Inc. 
2145 Hamilton Ave. 

San Jose, CA 95125 
(408) 879-0300 
fax: (408) 879-3397 
Circle 1266 an Inquiry Card. 

Storage Technology Corp. 
2270 South 88th St." 
Louisville, CO 80028 
(303) 673-5151 
fax: (303) 673-5019 
Circle 1267 on Inquiry Card. 

Summits Computer Systems 

17171 Park Row, Suite 300 

Houston, TX 77084 

(713)492-6611 

fax: (713)492-0092 

Circle 1268 an Inquiry Card- 

Tri march i, Inc. 

P.O. Box 560 

State College, PA 16804 

(814) 353-9120 

Circle 1269 on Inquiry Cord. 

Wang Laboratories, Inc. 

One Industrial Ave. 

Lowell, MA 01851 
(508) 459-5000 

Circle 1270 on Inquiry Card. 


Inclusion in the resource guide 
should not he taken as a BYTE 
endorsement or recommenda¬ 
tion. Likewise t omission from the 
guide should not be taken 
negatively. The information here 
was believed to be accurate at 
the time of writing t but BYTE 
cannot be responsible for 
omissions, errors, or changes 
that occur after compilation. 
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Northgate 486/25 & 33 MH; 


Only Northgate gives you a choice! 




















Number One! Elegance" 
486/25 & 33 MHz ISA 

InfoWorld' s Product of 
the Year! After outscoring 
the competition in 
InfoWorfd's 1990 reviews, 
and being praised 
as “tops in support 
and valued Elegance 
486/25i was awarded the publication's 
highest honor: Product of the Year 
This was the fourth award given to an 
Elegance 486 system ... no other 
company comes close! 



PC Magazine says 
“Editors 1 Choice!” When 
reviewing 486/25 
systems, they said 
“Only one machine 
stands out... you 
could pay less for a 486 
system, but not get the 
bonuses that are offered 
with the Elegance"tf 
In the February 12,1991 issue, PC 
Magazine declared Elegance 486/33 
Editors 1 Choice, saying the system was 
“a sure winner in its class'' 



EkprtCTUS/BtfcpUl, im 
Flijpnir 4KA. JTii Tift IJ. JW1 


Computer Shopper 
readers agree! Elegance 
486/25i breezed past the 
competition and captured 
a 1990 “Best Buy 1 ’ award. 
This makes three years 
in a row, a Northgate 
Elegance system was voted 
tops by Computer Shopper readers. 



ISA 486 System Features: 

Intel 486/25 or 33 MHz processor 
' 4Mb RAM; expandable to 8Mb on 
motherboard 
200Mb IDE hard drive 
1.2Mb and L44Mb floppy drives 
64K SRAM read/write-back cache 

* ISA bus 

* One 32-bit, six 16-bit and one 8-bit slots 
One parallel and two serial ports 
Vertical “Power'' case (desktop available) 
16-bit VGA graphics adaptor with 
512K video RAM (expandable to 1Mb) 

* 14SVGA color monitor 
Oran/Key 0 /ULTRA keyboard 
MS-DOS 4.01 or 33 and GW-BA5IC 
software installed 

Microsoft® Windows 1- 3.0 and mouse 
FCC Class B Certified 




486 EISA gives you full 
32-bit performance! 

Performance that rivals RISC-based 
minicomputers costing thousands 
more! New 32-bit EISA bus gives you 
the power to transfer data along your 
network at burst mode speeds up to 33 
megabytes per second. That's a 15-fold 
improvement over 16-bit AT buses 
serving medium-to-large networks. 

Complete compatibility! Elegance 
486e is 100% compatible with UNIX, 
Novell® and DOS. Plus, Elegance is 
compatible with existing 8-bit and 
16-bit ISA adapters, so you benefit 
horn downward compatibility 

Compare Elegance 486e performance 
and Northgate service and support 
with any other vendor's in the indus¬ 
try. You'll find you can't buy better 
than Northgate! Call now ...let 
Northgate build your system today! 


True EISA 486 System Features: 

Intel 486/25 or 33 MHz processor 
4Mb RAM; expandable to 32Mb on 
motherboard 

1Mb EISA caching SCSI controller 
200Mb SCSI hard disk 
1.2Mb and 1.44Mb floppy drives 
128K SRAM read/write-back cache 
EISA bus 

Eight 32-bit EISA slots; six bus master 
and two slave 

One parallel and two serial ports 
16-bit VGA graphics adaptor with 
512K video RAM (expandable to 1Mb) 
14* SVGA monochrome monitor 
Vertical “Power" case 
* 300 watt power supply 
OmniKe }*/ULTRA keyboard 
MS-DOS 4.01 or 33 afid GW-BASIC 
software installed 
Microsoft mouse 
25 MHz FCC Class B Certified 
(33 MHz FCC Class A) 

8199 ^ 7 * 9199 ^ 


Northgate wins 1990 
Microcomputer Marketing 
Council’s Service and 
Support Award! 

30 Day No-Risk Trial To assure your 
complete satisfaction, Northgate gives 
you a 30-day No-Risk Trial 

Full parts and labor warranties: 

1 year on systems; 5 years on 
Omni Key keyboards. 

Overnight shipment of replacement 
parts when needed — at our expense 

Northgate's unique 24-hour 
toll-free technical support leads 
the industry — most needs are 
met with just one call! 

Free on-site service to most locations 
if we can't meet your technical 
needs over the phone 

Easy financing: Use your Northgate 
Big W, VISA, MasterCard or Discover 
Card. Leasing terms up to five years 
also available 


Free Pre-purchase Consultation 

Nobody spends thousands of 
dollars on systems during the 
first phone call. You know it, 
we know it. Instead, we offer a 
no-obligation pre-purchase 
consultation with one of our 
highly-trained Technical 
Consultants. You’ll receive 
friendly assistance in matching 
your business needs with the 
appropriate Northgate solution. 


CALL TOLL-FREE 

800-34545709 

IN USA AND CANADA 

Fortune 1000 corporations, government 
agencies and education institutions call 

Accounts: 800 - 548-3510 

Notice to the hearing impaired: Northgate 
has TDD capability. Dial 800-535-0602. 
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mown focus 


486 EISA: 



BORN to 

BLAZE 


W hen it comes to heroes, we like 
the underdog, but when it comes 
to our workstations, we want 
nothing less than pure, unadul¬ 
terated power. We want our disks to 
scream and our video to sparkle* We want 
to do whatever the job requires without 
running into frustrating hardware con¬ 
straints. We want to sense the power rum¬ 
bling beneath our fingertips. 

This month the BYTE Lab looks at the 
up-and-coming standard in high-end sys¬ 
tems: the powerful combination of Intel’s 33-MHz i486 and the 32-bit EISA bus. 
These new machines beg for more than casual applications. System vendors pitch 
them as file servers, multiuser Unix hosts, and high-performance workstations 
(see the text box “EISA and i486: Workstation Class?” on page 220). 

We didn’t optimize these systems for any one application, however. Instead, 
we asked vendors for a general-purpose configuration that included 4 megabytes 
of system RAM, a VGA or better graphics subsystem and monitor, a 300-MB 
hard disk drive, and a 150-MB tape backup unit. Surprisingly, vendors didn’t 
always supply EISA components with their systems (see the features summary 
table on pages 218 and 219). 

The lure of buying the latest and greatest technology can be irresistible, but if 
you don’t look beyond the glitz, you’re likely to make a bad decision. You’ll end 
up with more power than you need or, worse, with an expensive, immature prod¬ 
uct. When we began testing these machines, we had our usual object in mind: to 
pick the best of the bunch. But after getting our hands dirty, we started to ques¬ 
tion whether the EISA market has really arrived* 


The new systems are fast, 
but a few problems 
make us wonder if EISA 
has really arrived 

STEVE APIKI AND 
STANFORD DIEHL 




The Promise of EISA 

The i486 processor, with its built-in FPU and 8K-byte cache, is fantastically fast, 
but the 16-bit ISA bus and its slow attendant peripherals drag down the perfor¬ 
mance of i486 systems. The i486 promises improvements over the 386 (see the 
text box “i486—Evolution, Not Revolution” on page 228), and EISA promises 
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ACTION SUMMARY 


I 33-MHZ 486 EISA SYSTEMS 

I WHAT YOU'LL LIKE 
These high-end systems deliver 
unprecedented speed, EISA 
technology promises still greater 
performance when EISA 
peripherals become more widely 
available. 

I WHAT YOU'LL DISLIKE 
EISA systems still experience the 
configuration and reliability 
problems associated with 
d eve loping te ch nol ogy. 

I WHAT WE RECOMMEND 
Currently, the best mix of price, 
performance, and ease of 
operation are in the midrange 
systems. Machines from Dell, Zeos, 
and Acma stand out. If you don't 
need a system right way, consider 
holding off on buying until EISA 
peripherals become more plentiful 
and more stable. In another six 
months, vendors should have 
ironed out many of the wrinkles 
with current add-in boards, and 
many new boards should be 
available. 


that can supply data as fast as 
the processor can handle it. EISA’s 32- 
bit bus is twice as wide as the ISA bus, 
making it capable of delivering twice 
the data, EISA can also handle multiple 
bus masters, which may dramatically 
improve the throughput of I/O-bound 
tasks. Finally, EISA’s software-based 
board configuration should make 
board installations easier, (For an in- 
depth look at EISA, see “Inside 
EISA,” November 1989 BYTE.) 

EISA’s greater bandwidth makes it 
ideal for networks and multiuser en¬ 
vironments, which require fast ac¬ 
cess to system peripherals. However, 
EISA peripherals have been slow in 
coming. Most EISA devices intro¬ 
duced to date have been disk drive 
controllers (included in most of our 
test machines) and network inter¬ 
face cards. Other EISA periph¬ 
erals, such as video controllers, 
aren’t readily available. 

Software-based configuration 
means that you use a vendor-sup- 
plied EISA setup disk to add pe¬ 
ripherals or to modify the configuration 
of any of the boards. You can set the pa¬ 
rameters of each EISA device from the 
EISA setup utility, choosing IRQ num¬ 
bers, ROM addresses, and other settings 
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33-MHZ 486 EISA SYSTEMS: FEATURES SUMMARY 


Price and performance varied widely among these systems t but most manufacturers assembled systems from a common 
pool of components. Machines with similar disk drive controllers and amounts of disk drive cache often turned in similar 
benchmark results (N/A — not applicable). 


System 

List 

price 1 2 3 4 5 

Size (Inches) 
(WxHxO) 

Maximum 


Of l-chlp cache 

ROM EISA/ISA 
BIOS slot* 

Hard 

disk drive 

tlf 

Avg.seek 
time (ms) 


memory 

Size 

Min,/max. 

Type 

Standard Systems: 

Acma 486/33 

$7790 

7.5x25.5x17 

64 MB 

256 KB 

64/256 KB 

Direct-mapped/ 
post&d writes 

Award 

6/2 

Maxtor 

XT-8380E 

360 

14.5 

ALR PowerPC VM 

SI 3.477 s 

7,25x24x18.5 

49 MB 

64 KB 

64 KB 0 

Direct-mapped/ 
write through 

Phoenix 

m 

Seagate 

ST2383E 

320 

16.0 

American Mitac4260G 

$13,185 

8.7x23 6x 19.7 

64 MB 

126 KB 

64/256 KB 

Direct-mapped/ 
write back 

Phoenix 

m 

Maxtor 

XT-8380S 

360 

14.5 

AT&T StarServer S 

$17,679 

7,75 x 25.5x31 4 

64 MB 

128 KB 

128 KB 

Direct-mapped/ 

writeback 

Phoenix 

10/0 

Seagate 

ST4376N 

376 

17.5 

Blue Star 486/33 E 

$7249 

17.25x7x16.25 

64 MB 

256 KB 

0/256 KB 

Direct- map pact/ AIR/Phoenix 
write through 

8/0 

Seagate 
Wren 6 HH 

330 

16,0 

CCS 486-33c 

$14,247 

11x26x17.5 

32 MB 

128 KB 

128 KB 

CNred •mapped/ 
write through 

Mylex 

8/0 

Fujitsu 

M2249S 

318 

180 

Compaq Dsskpro 486/331 

$21,835 

19.2x6.5x17.7 

100 MB 

128 KB 

128 KB 

Direct-mapped/ 
write through 

Compaq 

7/0 

Seagate 

ST2383E 

320 

16.0 

Dell 433TE 

$10,958 

7.6x24x22,4 

64 MB 

128 KB 

126 KB 

Direct.- mapped/ 
write through 

Phoenix 

8/0 

Micropolis 

1664-7 

345 

14.0 

Dyna Micro Work Master 486 

$9999 

7,75x16x16 

64 MB 

256 KB 

0/256 KB 

Direct-mapped/ AIR/Phoenix 
write through 

8/0 

Seagate 

ST2383E 

320 

16.0 

Ucky 486/33E 

£7250 

21.25x625x165 

64 MB 

64 KB 

64/256 KB 

Direct-mapped/ 
write back 

Phoenix 

8/0 

Maxtor 

XT-8380E 

360 

14.5 

Micro Express ME 486 

£7672 

11x26x17.5 

64 MB 

256 KB 

256 KB 

4-way associative/ 
write through 

Mylex 

6/1 

Micropolis 

1558 

340 

16.0 

Misys El5A/33MHz 

£8960 

25.5 x 9.3 x 18.5 

96 MB 

256 KB 

64/256 KB 

Direct-mapped/ 
write back 

AMI 

7/1 

Maxtor 

XT-43&0E 

340 

16.0 

PC Craft 2304/33D 

$9082 

21 25x6 25x16.5 

64 MB 

64 KB 

64/256 KB 

Direct-mapped/ 
posted writes 

Award 

6/2 

Maxtor 

XT-4380E 

340 

me 

SAI486/33 

£7495 

21.25x6.25x16.5 

64 MB 

256 KB 

0/256 KB 

Dired-mapped/ AIR/Phoemx 
wnte through 

8/0 

Maxtor 

XT-43B0E 

340 

16.0 

Tandon DT 486/33 

$9956* 

21.25x6.25x165 

64 MB 

64 KB 

64 KB 

Direct-mapped/ 
posted writes 

Tandon 

6/2 

Seagate 

ST2382N 

320 

16.0 

Tangent 486/33 

$8999 

7.5x25.5x17 

32 MB 

128 KB 

128 KB 

Direct-mapped/ 
write back 

Mylex 

8/0 

Maxtor 

LXT-34GSV 

340 

15.0 

Touche 5550T 

$6117 

11 x 26 x 17.5 

96 MB 

128 KB 

64/256 KB 

Dired-mapped/ 
write back 

AMI 

7/1 

Maxtor 

XT-8380E 

360 

14.5 

Zees 4S6-33C 

$9190 

21.25x6.25x16.5 

32 MB 

128 KB 

128 KB 

Direct-mapped/ 
write back 

Mylex 

8/0 

Seagate 

ST4376N 

376 

17 5 

Portable System: 

Bilwisa 433E/VP 

£12.495® 

16x105x85 

32 MB 

None 

N/A 

N/A 

AIR/Phoenix 

6/0 

Maxtor 

200 

145 


LXT-2Q0S 


' Price includes 4 M B of system memory. VGA or Super VGA graphics with monitor. hard disk G System al so has addil ionai IDE i nterface 

drive of about 300 MB, 150 MB tape backup unit, parallel port, arid 101-key Enhanced keyboard. 7 System also includes VGA built into motherboa rd. 

2 Minimum supported configuration 0 Price does no! include tape backup system (not available from vendor}. 

3 Other models are available with additional cache. B Portable system without external monitor and with 200-M B hard disk drive. 

4 Pixels x pixels x colors 10 Resolutions above standard VGA require external monitor. 

5 System tested and priced with 5 MB: 4-MB configuration not available, 


that usually require DIP switches or 
jumper blocks. 

Unfortunately, EISA subsystems and 
supporting software are still quite new, 
and most aren’t totally wrinkle-free. A 
few systems presented inaccurate EISA 
configuration information; with others, 
reconfiguring an option produced some 
odd side effects. For example, LapLink 
couldn’t find the parallel port on the 
Blue Star system’s motherboard even 
though the EISA configuration software 
showed the port as enabled. We fixed the 
problem by disabling and then reenabling 
the port through software. On every sys¬ 


tem, running the configuration utility 
was unbearably time-consuming, mak¬ 
ing the prospect of opening the system 
and fiddling with DIP switches more 
appealing. 

Common Threads 

Given the newness of EISA technology, 
it ’s not surprising that many of these sys¬ 
tems share many of the same compo¬ 
nents. Three EISA motherboards and 
two EISA disk drive controllers form the 
core hardware for many of these ma¬ 
chines. None offers an EISA video con¬ 
troller, but many include fast 16-bit 


Super VGA controllers. Since similar 
components mean similar features, we’ll 
discuss some of the more popular compo¬ 
nents here. 

The most popular motherboard among 
our test systems was Advanced Integra¬ 
tion Research’s 486EL, which uses In¬ 
tel’s EISA chip set. It supports an i486 at 
25 or 33 MHz, with up to a 256K-byte 
static RAM (SRAM) cache and a socket 
for a Weitek WTL4167 math copro¬ 
cessor. The motherboard’s 16 single in¬ 
line memory module sockets accept up to 
64 MB of on-board memory when loaded 
with 4-MB SIMMs. The AIR board has 
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33-MHZ 486 EISA SYSTEMS: FEATURES SUMMARY 


Interface 

Disk drive 
controller 

Diskdrive 

controller 

cache 2 

Floppy 

disk 

drive 

Disk 

drive 

bays 

Serial 

ports 

Other 

ports 

Video 

controller 3 

Video 

RAM 

Maximum 

resolution* 

Power 

Distribution 

channel 

Warranty 

(years) 

On-site 

service 

ESDI 

UltraStaf 22G 

512 KB 

1.2 MB/ 

1.44 MB 

6 

9’pin, 
25-pin 

Game 

Orchid 

ProDesignerll 

1MB 

1024 x 768 
*256 

230 

Mail 

Order 

1 

1 year 

ESDI 

Western Digital 
WCM009WSE16 

64 KB 

1.2 MB 

6 

9-pin, 

2S-pfn 

None 

ALR/Paradise 

256 KB 

600x600 
x 16 

300 

Dealer. 

reseller 

1 

Option 

SCSI 

Mylex 

DCE-376 

1 MB 

1-2 MB 

5 

29-pin 

Moose 

Mitac 

512 KB 

1024 x 768 
x 16 

300 

Distributor, 

reseller 


1 year 

SCSI 

DPT 

128 KB 

1.2 MB/ 
1.44 MB 

S 

2&-ptn 

Mouse, 
2nd parallel 

AT&T 

VDC600 

256 KB 

800x600 
x 16 

300 

Dealer, 

reseller 

1 

1 year 

ESDI 

UilraSlor 22C 

512 KB 

1.2 MB/ 
1.44 MB 

6 

. 9-pin. 
25-pin 

Mouse 

Diamond Compuier 
SpeedStar VGA 

1 MB 

1024 x 768 
x 256 

230 

Dealer, 

reseller 

1 

Option 

SCSI 

Mylex 

DCE-376 

1MB 

1.2 MB/ 
144 MB 

10 

2 9-pin 

2nd parallel 

Diamond Compuier 
SpeedStar VGA 

1 MB 

1024 x 768 
x 256 

375 

Dealer, 

reseller 

1 

No 

ESDI 

Compaq* 

None 

1.2 MB/ 
1.44 MB 

7 

2 9-pin 

Moose 

Compaq 

AG’1024? 

1MB 

1024x768 
x 256 

300 

Dealer 

1 

No 

ESDI 

UltraStor 12F 

32 KB 

1.44 MB 

11 

2 9-pin 

Moose 

Ddi 

512 KB 

1024 x 768 
x 16 

300 

Marl order, 
retail 

1 

1 year 

ESDI 

UltraStor 22C 

512 K8 

1.2 MB/ 
144 MB 

5 

225-pin 

None 

Orchid 

Pro Designer II 

1MB 

1024 x 768 
x256 

230 

Dealer.. 

reseller 

1 

Option 

ESDI 

UltraStor 22C 

512 KB 

12 MB 

5 

9-pin 

None 

STB Systems 
PowerGraph VGA 

1MB 

1024 x768 
x256 

220 

Mail erder, 
retail 

1 

Option 

ESDI 

UltraStor 22C 

512 KB 

12 MB/ 
1.44 MB 

10 

9-pin, 
25-pin 

None 

Micro Express 
Extended VGA 

1MB 

1024x768 

x256 

300 

Mail 

Order 

2 

No 

ESDI 

UltraStor 22C 

512 KB 

1.2MB/ 
1.44 MB 

6 

9-pin, 

25-pin 

Tape 

Defimcon 

HiRes 1024 

1MB 

1024 x 768 
x 256 

250 

Mail 

order 

3 

Tea 

ESDI 

UltraStor 22C 

512 KB 

1.2 MB 

5 

9-pin, 

25-pin 

Game, 

mouse 

ATI 

VGA 1024 

256 KB 

800x600 
x 16 

220 

Reseller, 

OEM 

1 

1 year 

ESDI 

Data Technology 

4 MB 

1.2 MB 

5 

2 25-pin 

Game 

Diamond Computer 
SpeedStar VGA 

1MB 

1024 x 768 
x256 

120 

Mail 

order 

t 

Option 

SCSI 

Mylex 6 

DCE-376 

4 MB 

1.2 MB 

5 

9-pin, 

25-ptn 

None 

Orchid 

ProDesigner II 

li MB 

1024 X76B 
x256 

230 

Mail 

order 

1 

1 year 

SCSI 

Mylex 

DCE-376 

4 MB 

12 MB 

6 

9-pin, 
25- pin 

None 

Orchid 

ProDesigner II 

512 KB 

1024x768 
x 16 

270 

Mail 

order 

1 

1 year 

ESDI 

UltraStor 22C 

512 KB 

1.2 MB i 
144 MB 

10 

2 9-pin 

2nd parallel 

Orchid 

ProDesigner II 

1 MB 

1024 x 768 
x256 

450 

Mail 

Order 

1 

Option 

SCSI 

Mylex 

DCE-376 

2 MB 

1.2 MB/ 

1 44 MB 

5 

9-pin, 

25-pin 

Gams 

Diamond Compiler 
SpeedStar VGA 

1 MB 

1024x760 
x 256 

450 

Mail 

order 

1 

Option 

SCSI 

Mylex 

DCE-376 

4 MB 

1.2 MB/ 

1 44 MB 

3 

2 25-pin 

None 

Ahead Systems 
VGA Wizard 

512 KB 

1024 x 768 
x 16 1Q 

200 

Mail 

order 

1 

No 


eight EISA slots, six of which support 
EISA bus-master devices. Systems that 
are equipped with the AIR motherboard 
tended to fare worse than other systems 
on our CPU benchmarks. 

Mylex’s MAE486 motherboard also 
supports the i486 at 25 or 33 MHz and 
includes a Weitek coprocessor socket. Its 
external processor cache can hold up to 
128K bytes of SRAM, and its eight 
SIMM sockets hold up to 32 MB of sys¬ 
tem RAM, All eight EISA slots on the 
MAE486 can handle bus-master devices. 

The American Megatrends, Inc., En¬ 
terprise motherboard holds up to 96 MB 


of memory: 32 MB in the board’s eight 
SIMM sockets and 64 MB on a propri¬ 
etary 32-bit expansion board, AMI of¬ 
fers a 64K- or 256K-byte external pro¬ 
cessor cache and includes a Weitek 
socket, seven EISA bus expansion slots, 
and an 8-bit slot. The proprietary mem¬ 
ory board occupies one of the mother¬ 
board’s EISA slots. 

Regardless of motherboard, ail but one 
of the systems supported video BIOS and 
system BIOS shadowing. The sole excep¬ 
tion was DelTs 433TE, which shadows 
video BIOS only. We found that, for most 
applications, video BIOS shadowing im¬ 


proves performance more significantly 
than system BIOS shadowing. 

Since even the fastest hard disk drives 
can’t supply data fast enough to take ad¬ 
vantage of the EISA bus, all EISA hard 
disk drive controllers use a cache. Eight 
machines used UltraStor *s Ultra 22C 
caching ESDI controller; six went with 
Mylex’s DCE-376 caching SCSI control¬ 
ler. Most vendors used Seagate or Max¬ 
tor hard disk drives with average seek 
times in the 14- to 17-millisecond range. 

We asked system vendors that supplied 
caching disk drive controllers to include 
the minimum amount of cache RAM 


MAY mi * BYTE 219 









PRODUCT FOCUS 


EISA and i486: Workstation Class? 


H ardly a month passes that we 
don’t see the introduction of a 
new system or system compo¬ 
nent that promises to further 
blur the distinction between PCs, work¬ 
stations, and minicomputers. The i486 
microprocessor and industry support 
for the 32-bit EISA bus are two signifi¬ 
cant developments pushing PCs across 
the fuzzy line onto workstation turf. 
But despite these advances, the current¬ 
ly available i486 systems don’t quite 
measure up to the RISC-based Unix 
workstations. 

The 33-MHz i486 is a top-notch mi¬ 
croprocessor. Innovative caching 
schemes have further enhanced the i486 
PC so that, in terms of raw integer per¬ 
formance measures like Dhrystones, it 
almost holds its own with a 25-MHz 
SPARC processor and gives the power¬ 


ful 20-MHz MIPS R3OO0 chip set a run 
for its money (see the table below). Even 
without a Weitek WTL4167 FPU, the 
i486 is more than a match for the 25- 
MHz SPARC in floating-point opera¬ 
tions, although it pales beside faster 
SPARCs and other RISC processors. 
RISC-based workstations now sell in 
the $10,000 to $20,000 range and thus 
directly compete with high-end i486 
machines. 

The critical issues that separate the 
workstations from PCs have less to do 
with raw performance and more to do 
with compatibility and ease of integra¬ 
tion. SPARC-based workstations cur¬ 
rently enjoy two significant advantages 
over i486 PCs: cleaner hardware and 
more Unix software. 

Expansion boards designed for Sun’s 
SButs work right out of the box; many 


EISA devices that we’ve seen don’t. 
Most problems revolve around resource 
conflicts that manufacturers will likely 
fix with firmware revisions. But for the 
moment, SPARC workstations have 
more stable and easier-to-maintain 
peripherals. 

But the biggest hurdle that 486 PCs 
must overcome to compete with SPARC 
workstations is the lack of portability 
between PC implementations of Unix. 
Currently, PC Unix software develop¬ 
ers must choose sides and decide which 
variation of Unix to support. Hardware 
companies have to develop drivers for 
multiple versions of Unix. Both are se¬ 
verely hampered by the lack of binary 
compatibility from system to system, 
SPARC developers, because of cross- 
SPARC binary compatibility, have only 
a single architecture to target. It’s not 
surprising, therefore, that the range of 
Unix applications for SPARC worksta¬ 
tions is broader than that for i486 PCs. 

The operating-system problems and 
the subsequent software gap show signs 
of closing, however. The latest version 
of Unix, System V release 4, promises a 
much deeper level of binary compatibil¬ 
ity across versions of Unix supplied by 
different vendors. Release 4, which you 
should see by the end of this year, may 
finally boost high-end PCs into the 
workstation arena. 


COMPARATIVE UNIX BENCHMARK INDEXES BY PROCESSOR TYPE 

BYTE Unix benchmark indexes for machines that use i486, SPARC , and 


MIPS CPUs* The i486 holds an edge over the SPARC in floating-point 
operations but lags in raw integer performance (Dhrystones). 


Dhry stone 

Floating-point 

33-MHz i486 

1.3 

2,6 

25-MHz SPARC 

1.5 

2.2 

20-MHz MIPS R3000 

1,7 

6.2 


offered in a standard system configura¬ 
tion. Each system that used the UltraStor 
card included a 512K-byte cache; ven¬ 
dors that included the Mylex DCE-376 
maintain minimum configurations rang¬ 
ing from 1 to 4 MB. The Ultra 22C ac¬ 
cepts up to 3 MB of cache RAM by way 
of an add-in card. The DCE-376 holds 16 
MB of cache RAM. 

Both the Ultra 22C and the DCE-376 
are EISA bus-master controllers, and 
both are outstanding performers. The 
boards with more cache memory proved 
faster; the cache configuration you spec¬ 
ify to the system vendor will be the most 
important factor in determining the over¬ 
all performance of your disk subsystem. 

These boards are both in a state of 
early release, and drivers and firmware 
are evolving quite rapidly. We encoun¬ 


tered several EISA configuration prob¬ 
lems with the boards in our test ma¬ 
chines. More significant, bus-master 
activity conflicts with memory managers 
such as 386Max or QEMM386 unless 
both bus-master card and memory man¬ 
ager adhere to the Virtual DMA Services 
(VDS) specification. Vendors had just 
begun to release drivers that implement 
VDS as we began testing; we conducted 
our evaluations using these early drivers. 

With no EISA video controller boards 
available, vendors are relying on fast 16- 
bit Super VGA boards, such as Orchid’s 
ProDesigner II and Diamond Computer 
Systems’ SpeedStar VGA. With 1 MB of 
video RAM (VRAM), both boards can 
display graphics at a resolution of 1024 
by 768 pixels in 256 colors. Both cards 
are based on the Tseng Labs VGA chip. 


EISA Roundup 

We tested eighteen 33-MHz i486 EISA 
systems in both desktop and tower con¬ 
figurations. We also tested what may be 
the first i486 EISA portable computer 
(see the text box ’’Bitwise 433E/VP Por¬ 
table” on page 230). Some of the i486 
systems we tested are high-end models 
sold exclusively through resellers and 
dealers. Others are assembled from com¬ 
mon off-the-shelf components and are 
available directly from the manufac¬ 
turer. Performance differs widely within 
their ranks, but every one of these sys¬ 
tems is an outstanding performer relative 
to the last generation of 386 and 486 
systems. 

We rated the machines on their perfor¬ 
mance, price, and difficulty of setup and 
configuration. To measure the system 
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Windows 3*0 is a great step forward. 
It just doesn’t go far enough. You 
still have to overcome harriers 
you thought you’d left behind. 
Such as DOS. The complexities of 
file management and application 
integration* And working in two 
environments. 

The solution? Simply add HP 
NewWave. In this one simple step, 
you turn your PC into the most 
powerful, easiest-to-use informa¬ 
tion tool in business. Tb prove it, 
weVe put an eye-opening, inter¬ 
active demonstration on disk. 

It shows how NewWave's simple 
object model lets you work on one 


desktop en¬ 
vironment, instead of having 
to use both the Program and File 
Managers. You don't have to under¬ 
stand the DOS file system at all. 
And it works with the Windows 
applications you already have. 

Integrating NewWave applications 
is astoundingly simple* Just drag 
and drop*“Drill down” editing lets 
you make changes in part of a 
document, such as a chart, without 
leaving it. And with “hot links" 
your data changes automatically 
in all connected files* 


Tb evaluate 
NewWave* call (408) 376-2727 
for your interactive demonstra¬ 
tion disk.( Handling charge $3,95.) 
Then experience one of the most 
dramatic breakthroughs ever 
brought to your screen. 


HEWLETT 

PACKARD 


Circle 144 on Inquiry Card. 


H P Mewlfevp requires Windows &0 and an Intel 2Wi or38& based PC with t»4() Kb base and 2 Mb extended mcnnKry. WLnduwi :Ul is a product rrf Mfcmsoft Corporation f' 1fl9l Hewlct4 - F^ckarrf Company NSSSOlfi 
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performance, we used BYTE’s low-level 
benchmarks, DOS application bench¬ 
marks, and Unix system benchmarks 
(see the figures on pages 224 and 225). 
The low-level tests isolate specific per¬ 
formance areas, such as CPU and mem¬ 
ory or the graphics subsystem. The DOS 
application benchmarks give a compre¬ 
hensive overview of system performance 
under DOS for seven different catego¬ 
ries: word processing, desktop publish¬ 
ing, database, compilers, CAD, scientif- 
ic/engineeering, and spreadsheet. Both 
the low-level and the application-level re¬ 
sults are indexed against an IBM AT. The 
Unix tests measure system speed when 
running a complex, multitasking, pro- 
tected-mode environment. Descriptions 
of the eighteen individual machines 
follow. 


Acma 486/33 



Photo 1: One of the least expensive 
systems in this review , the Acma 486/33 
offers an outstanding mix of 
performance, reliable operation, 
and affordability . 


A cma Computers offers a moderately 
priced tower system that includes 
both the fast Ultra 22C caching EISA 
disk drive controller with a 512K-byte 
cache and a 256K-byte external proces¬ 
sor cache. Our test system, equipped 
with two floppy disk drives, a 360-MB 
hard disk drive, a 1-MB ProDesigner II 
Super VGA card, and a color monitor, 
sells for $7790 (see photo 1). 

The system’s large external cache 
boosted CPU performance in the low- 
level benchmarks. Average video and 
hard disk drive scores on the low-level 


tests translated into average scores on the 
application benchmarks. Increasing the 
cache size on the hard disk drive control¬ 
ler would substantially increase the ap- 
plication benchmark results. 

The Acma 486/33 was one of a few 
systems that ran without problems right 
out of the box. The system’s Award BIOS 
features a detailed ISA setup routine in 
ROM that handles video and BIOS shad¬ 
owing. 

The Acma 486/33 offers solid con- 
truction and good performance for what 
you'll pay. Several systems are less ex¬ 
pensive, but none of these was as well 
constructed or ran as reliably. 

ALR PowerPro VM 

M any of the systems covered here rep¬ 
resent the most powerful model from 
a company. Advanced Logic Research is 
one of a few companies that sell several 
variations of 33-MHz i486 systems. The 
PowerPro VM, which we tested, is the 
low-end model in ALR’s premier Power- 
Pro line. 

ALR designed the PowerPro to com¬ 
pete with Compaq’s Systempro, It fea¬ 
tures a modular design that can support 
multiple i486 processor modules and an 
external processor cache of up to 1 MB. 
The PowerPro VM that we tested in¬ 
cluded one processor with a 64K-byte ex¬ 
ternal SRAM cache and 5 MB of system 
RAM, an ALR/Faradise VGA board 
with 256 MB of RAM, an ISA-bus ESDI 
hard disk drive and controller, and a 
color VGA monitor for $13,477. 

The processor card plugs into a propri¬ 
etary slot on the motherboard, as 
does the system cache. CPU perfor¬ 
mance was outstanding, but ALR’s 
choice of a noncaching ISA-bus control¬ 
ler instead of a caching EISA-bus con¬ 
troller resulted in a consistent, if me¬ 
diocre, performance. ALR’s higher-end 
models have an EISA SCSI bus-master 
disk drive controller. You’ll pay a pre¬ 
mium price for the PowerPro, which 
gives you the added flexibility of adding 
a second CPU and cache. That’s impor¬ 
tant if you want to use this system as a 
multiprocessor Unix host or as a network 
server on a Vines network. Otherwise, 
other systems may better suit your needs. 

American Mitac 4280G 

I n a collection of systems notable for the 
number of cookie-cutter clones, Amer¬ 
ican Mitac Vs 4280G stands out with sev¬ 
eral design innovations. The mother¬ 


board holds a 128K-byte processor cache 
but no system memory; for this you need 
a Mitac add-in card that plugs into a pro¬ 
prietary memory slot. A single 16-bit 
multifunction board integrates VGA with 
512K bytes of RAM, a floppy disk drive 
controller, and I/O port circuitry. Our 
test configuration also included a color 
monitor and a 1 -MB Mylex SCSI EISA- 
bus caching hard disk drive controller for 
$13,185. 

The large tower case has convenience 
features such as a lockable cover for the 
floppy disk drives and the power, a sys¬ 
tem lock, and reset switches. One full- 
height drive bay works like a sliding 
drive drawer. 

Despite a weak raw CPU showing and 
a smaller disk cache than some other sys¬ 
tems, the Mitac system’s application 
benchmark scores placed it close to the 
top. We would expect it to match the fast¬ 
est systems if equipped with a larger disk 
cache. 


AT&T StarServer S 

B eneath the imposing AT&T logo and 
the extra-large tower case of the Star- 
Server S lies a fast, well-designed 486/33 
system board. This system, equipped 
with a 128K-byte CPU cache, turned in 
some of the best CPU test results we’ve 
seen. Unfortunately, the relatively un¬ 
derdeveloped 128K-byte disk cache and 
its slow video performance dragged the 
StarServer S down to nearly the bottom 
of the list on our application tests. 

The StarServer S configuration we 
tested sells for $17,679. The system in¬ 
cluded an AT&T VDC600 VGA card 
with 256K bytes of VRAM. The Star- 
Server S is about as tall and as wide as an 
average PC tower system, but twice as 
deep. AT&T puts the extra room to good 
use by packing in eight half-height drive 
bays and 10 EISA expansion slots—more 
than any other system. 

As an AT&T box, the StarServer S 
will likely see action in a Unix environ¬ 
ment. However, its BYTE Unix bench¬ 
mark results were poor. We compile the 
Unix benchmark suite on each system, so 
the performance results represent the ef¬ 
ficiency of the operating system and de¬ 
velopment environment as well as the un¬ 
derlying hardware. Our default PC Unix 
system is SCO LTnix, which includes an 
outstanding optimizing compiler. The 
relatively slow C compiler in AT&T Unix 
penalized the StarServer S on Unix tests. 
The results demonstrate the performance 
you can expect if you plan to develop 
Unix software on the StarServer S. 

continued 
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the future 
of motherboards, 
look at the past. 


1985. ATronics introduces 
the ATI-1000. The first 
AT-compatible motherboard, 

You'll discover since 1985, one company has consistently given 
both resellers and endusers the highest level of performance, 
quality and support at the lowest possible price. 

ATronics. 

In fact, we were the very first company to produce 
AT-compatible motherboards. 

The result is ATronics delivers the best choice for 
quality U.S. designed-and-made products. 

And with standards that meet or exceed other 
motherboards that would cost you far more. 

ATronics offers one of the lowest failure rates 
in the business. Standard benchmark tests 
prove their performance. 

No other motherboard company delivers it 
all like ATronics. Prove it to yourself right now. 
Pick up the phone and call toll free for information 
and documentation on current and upcoming products. 
You'll be on your way to a bigger, better and brighter future 


1-800-488-7776. 

Ask us about our FCC Class B Bare-bone Systems! 


1991. The AT1-4861B2. 
The first 33150MHz baby 
AT-size 486 motherboard. 


1990. The ATI-386/82. 
The first 33 MHz XT-size 
386 motherboard 


2 ATronics 


Circle 35 on Inquiry Card 
(RESELLERS: 36). 


1830 McCandless Dr., Milpitas, CA 95035-6844, US A 
Tel. (408)942-3344. Fax (408)942-1674 

ATranic* 1WIO. AT1400Q. ATS 3WR2 and ATMWII2 are trademarks 
and ATI is a registered trademark of ATronics, Inlenviiliouitil. Inc. 

Alt produas nwnUottwl sr« rmiemarts of iheir respective hoMeri- 






PRODUCT FOCUS 


Tandon DT 486/33 
Zeos 486-33G 
Tangent 486/33 
CCS 486-33c 
American Mitac 4280G 
Compaq Deskpro 486/33L 
Bitwise 433E/VP 
SA! 486/33 
Blue Star 486/33E 
Lucky 486/33E 
Acma 486/33 
Touche 555OT 
Dyna Micro Work Master 486 
Micro Express ME 486 
Dell 433TE 
ALR PowerRro VM 
Misys EISA/33MHz 
AT&T StarServer S 
PC Craft 2304/33 D 

For comparison 

NCR S486/MC33 
Everex Step 486/33 
AST Premium 486-33 
Club American 486/33 
tBM PS/2-P75 
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The BYTE DOS benchmark test results, ranked by cumulative application index score, show the Tandon DT 486/33 in the top 
spot . This results from its large disk cache and hides a relatively poor showing in the low-level video tests. For each index score , 
an 8-MHz IBM AT = L 
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Blue Star 486/33E 


UNIX BENCHMARKS 


Tandon DT 486/33 
Tangent 486/33 
American Mitac 428OG 
Zeos 486-33C 
Misys EISA/33MHZ 
Bitwise 433E/VP 
SAI 486/33 1 
Touche 5550T 
PC Craft 2304/33D 
Blue Star 486/33E 
Lucky 486/33E 
Acma 486/33 
ALR PowerPro VM 
Compaq Deskpro 486/33L 
Dyna Micro Work Master 486 
Micro Express ME 486 
Dell 433TE 2 
AT&T StarServer S 3 
CCS 486-33C 4 

For comparison 

NCR S486/MC33 4 
Everex Step 486/33 
AST Premium 486-33 
Club American 486/33 
IBM RS/2-P75 4 
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System Loading 


1 Ts$T&0 with AT&T Unix System V retease 3-2, version 2 . 3 . ^Tested with Dell Unix System V 3.2-1 

^-compiler and Filesystem tests run with SCO Unix 3.2.2, ^Machine failed !c run Unix. 


T he Blue Star desktop 486/33E uses an 
AIR motherboard with a 256K-byte 
cache, coupled with an Ultra 22C disk 
drive controller with a 512K-byte cache, 
and a 1-MB SpeedStar VGA board* Its 
overall performance was slightly better 
than average. 

Our test system had problems remem¬ 
bering its EISA configuration informa¬ 
tion; it sometimes booted with the paral¬ 
lel port on the motherboard mysteriously 
disabled. A session with the EISA con¬ 
figuration utility cleared up the problem, 
but its intermittent nature made it espe¬ 
cially frustrating. 

At $7249, the mail-order Blue Star 
4S6/33E is a bargain. However, the sup¬ 
port we got when trying to solve config¬ 
uration conflicts with the Ultra 22C con¬ 
troller was disappointing: the company 
representative simply passed along Ul- 
traStor s phone number. It’s unlikely 
that the level of support will improve as 
Jong as EISA systems and peripherals re¬ 
main in the realm of new technology . 


Custom Computer Systems 486-33c 

T he Custom Computer Systems (CCS) 
486-33c puts a Mylex motherboard 
with a 128K-byte CPU cache in a tower 
case. Our test system included a Mylex 
l-MB caching EISA-bus controller and a 
I-MB SpeedStar VGA board for 
$14,247, The tower case lacks a reset 
switch, positions the power inconve¬ 
niently at the rear of the unit, and doesn’t 
offer easy access to the expansion slots. 
The CCS machine posted excellent 
benchmark scores, no doubt boosted by 
the Mylex caching SCSI controller (the 
five best performers had this controller 
installed). The system also posted strong 
numbers on the CPU and video indexes. 
Despite repeated efforts, we could not 
get Unix properly installed. A Mylex en¬ 
gineer said that timing problems re¬ 
quired a BIOS upgrade, but even a new 
motherboard didn’t fix the problem. The 
Zeos system has a similar configuration 
(the Mylex motherboard and DCE-376 
controller) but ran without a hitch. The 
problem made us wonder if these systems 
are heading out the door too soon. 


Compaq Deskpro 486/33L 


The Unix benchmarks, ranked by cumulative index scores. We tested each system 
using SCO Unix System V version 3,2,0. For all results, an Everex Step 386/33 
running SCO Xenix 2,3.1 — L 


T he Deskpro 486/33L exhibits all the 
qualities for which Compaq machines 
are known: good performance, quality 
construction, reliable operation—and 
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a big price. The Deskpro 486/33L, at 
$21,835* is by far the most expensive 
system we reviewed. 

Paying top dollar doesn’t always bring 
top quality, but with the Deskpro 486/ 
33L the two go hand in hand. This desk¬ 
top system includes Compaq’s fast ISA 
ESDI controller, a system board with a 
128K-byte processor cache, and Com¬ 
paq’s high-speed, high-resolution AG- 
1024 video controller, which uses Texas 
Instruments’ 34010 graphics coproces¬ 
sor, The combination earned the Desk- 
pro 486/33L second place on the low- 
level video tests. It placed sixth on the 
application benchmarks, despite not hav¬ 
ing a caching disk drive controller. The 
Deskpro 486/33L ran flawlessly and was 
one of the easiest systems to set up and 
configure. 

The Deskpro is one of the heaviest ma¬ 
chines we tested—the locking case in¬ 
cludes a lot of heavy steel, with a power 
supply that runs from the front to the rear 
of the case. You can access the drive bays 
from the front or back of the machine. 

If price were no object, we’d recom¬ 
mend this system in a heartbeat. But even 
after considering dealer discounts, the 
Deskpro 486/33L’s stellar price puts it 
out of the range of all but the most dedi¬ 
cated Compaq shops. 


Deli 433TE 



Photo 2: The Dell 433TE, with its well- 
designed tower , scored well on BYTE's 
low-level benchmarks and earned high 
marks for expandability and reliability. 


A lthough Dell’s 433TE garnered only 
average numbers on most of our 
benchmarks, this was one of our favorite 
systems. The 433TE’s flawless opera¬ 
tion, solid construction, and ample room 


for expansion make it an excel lent choice 
for its moderate $10,958 price. 

Dell earns high marks for its attention 
to detail. The system came well packed, 
with good documentation, and was easy 
to set up. Once you unlock the case, one 
full side of the tower case snaps off 
without removing a single screw, allow¬ 
ing access to the system board, drive 
bays, and expansion slots (see photo 2). 

The case accommodates up to 11 half- 
height drives, the most generous of any of 
the systems we reviewed. All system 
memory mounts on a plug-in card that 
accepts Dell’s proprietary memory mod¬ 
ules. 

The 433TE earned high scores on all 
the low-level benchmarks and took the 
top spot in the video tests. Unfortunate¬ 
ly, these numbers didn’t carry over into 
the Unix and DOS application bench¬ 
marks. The UltraStor Ultra 12F ISA-bus 
ESDI controller, which offers a small 
32K-byte track buffer instead of a full 
cache, caused the 433TE to lag behind on 
some DOS applications. Like Compaq 
and ALR, Dell opted for a more proven 
ISA-bus controller and sacrificed some 
system speed. 

Dell sells its own variation of Unix; 
the development package for this operat¬ 
ing system simply can’t compete with the 
SCO Unix package. The 433TE lagged 
along with the StarServer S on many of 
our Unix benchmark tests. As with 
AT&T’s system, Unix software develop¬ 
ment on the 433TE may be more re¬ 
stricted by the available development en¬ 
vironment than by the hardware. 


Dyna Micro Work Master 486 

T he Work Master 486 features an AT- 
size AIR motherboard, a 256K-byte 
CPU cache, an Ultra 22C ESDI EISA 
controller, and a ProDesigner II VGA 
board with 1 MB of RAM. Dyna Micro 
sells the combination in a minitower case 
for $9999 through dealers and resellers. 
The Work Master turned in a middle- 
of-the-road performance that closely 
tracked that of the Blue Star system* 
which uses the same motherboard and 
disk drive controller. Except for some 
minor initial configuration difficulties, 
the system ran without problems. Dyna’s 
minitower case is more like a desktop 
than a tower unit in expansion capacity; 
the box has room for just five half-height 
drives. The case also requires you to re¬ 
move the motherboard to install disk 
drives. At 16 inches high* however* the 
case is a good compromise between com¬ 
pactness and expandability. 


Lucky 486/33E 

L ucky Computer sells its 486/33E sys¬ 
tem via direct mail and through a 
small number of Lucky Computer stores. 
Its low $7250 price helps to offset the 
Lucky 486/33E’s average performance. 
The system includes a Micronics mother¬ 
board with a 64K-byte processor cache, 
an Ultra 22C EISA disk drive controller, 
and a 16-bit PowerGraph VGA board 
with 1 MB of RAM. The best perfor¬ 
mance numbers came in the low-level 
CPU tests; the system trailed the top fin¬ 
ishers by a small margin in the video 
tests. High-level DOS application and 
Unix benchmark numbers were average. 

We didn’t experience any problems 
with the Lucky 486/33E once we had it 
set up and running, but we did have to 
open up the unit initially to reattach 
some loose disk drive cables. And while 
the system uses brand-name components 
inside, the overall fit-and-finish was 
below par. This system is for those who 
know their way around the inside of a 
computer and for whom price is the de¬ 
ciding factor. 


Micro Express ME 486 

T he ME 486, a mail-order machine, 
comes in at the low end of the spec¬ 
trum at $7672. Using the same tower 
case as the CCS and Touche systems. 
Micro Express did a better job laying out 
the internal components. The drive bay 
housing does block one of the 32-bit 
EISA slots, however, so it can’t accept a 
full-length card. The unit ships with a 
half-length I/O card in this slot. 

Micro Express uses an AIR mother¬ 
board, an Ultra 22C EISA caching disk 
drive controller, and a 340-MB Maxtor 
ESDI hard disk drive. The Super VGA 
adapter, configured with 1 MB of RAM* 
carried a Micro Express label. 

The unit scored well on the video 
benchmarks, but sub-par disk perfor¬ 
mance kept it in the middle of the pack 
overall. As configured, the system came 
with only a 512K-byte disk cache, so a 
heftier cache would probably make it a 
stellar performer. 


Misys EISA/33MHz 

M isys has assembled its EISA/33MHz 
system around the AMI Enterprise 
motherboard and packaged it in a sturdy 
tower case. The case has front-mounted 
turbo* reset, and power switches. The 
system accepts up to 32 MB of RAM on 
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The 4167’s 10 MFLOPS performance delivers 3X the speed of the 486! 

The new Weitek 4167 coprocessor outperforms the 486 by 3 to 1 in numeric processing. Capable of 10 
MFLOPS, the 4167 has sockets in some of the most sophisticated 486 systems on the market, including 
Compaq, Intel, Hewlett-Packard, and Microway. The 4167 is object-code compatible with the WEITEK 3167 
FPU and Microway’s mW3167'PS add-in card for the MicroChannel—offering easy access to a broad base of 
existing CAD/CAM, scientific and engineering applications like Mathematica, CADKEY, HOOPS and 
Microway’s NDP compilers. And look for 4167 support on upcoming products from Autodesk! 



Number Smasher®-486 converts 

your old AT or 386 into a powerful 486 
workstation. In a review of 25 MHz 486 
motherboards, Mike George of Personal 
Workstation magazine wrote, "Microway’s 
Number Smasher-486 gives you top 486 
numeric performance for the best 
price...Number Smasher’s numeric perfor¬ 
mance exceeds that of all 25 MHz 486 
systems we’ve tested to date." Running the 
Microway Benchmark Suite, the 
4167-equipped Number Smasher-486 achieves 
11.9 MegaWhetstones. The board features a 

Burst Bus™ memory interface that makes it stand out in numeric 
problems that involve large arrays. Burst cycle response in a 486 
system is much more important than second level caches, which 

are usually too small to be of any use on the 
megabyte arrays found in real world 
problems. 

The ideal solution for numerically or I/O 
intensive applications is Microway’s new 
Number Smasher-486/33T workstation. Two 
configurations are available, each incor¬ 
porating state-of-the-art power and cooling 
with 300 to 600 megabyte drives. 



NDP Fortran-486, NDP 
0486 and NDP C++ are 

your keys to unlocking the power 
of the 4167* Each compiler 
generates globally optimized, main¬ 
frame quality code and has special 
features that take advantage of the 
4167, such as register caching, loop 
unrolling and automatic iniining of 
small procedures. These optimiza¬ 
tions are handed off to a code 
generator that is tuned for the 
4167, and takes advantage of its ad¬ 
vanced instructions like multiply 
accumulate. In addition, the 486 
versions of NDP Fortran, C++ and 
C properly sequence 486 and 4167 
instructions so that the 486’s 
prefetch queue has time to 
"breathe." NDP compilers are also 
available for the 386SX, 386 and 
i860 under DOS, UNIX, XENIX 
and SunOS. Thousands of 
Microway’s satisfied customers have 
discovered that you can’t buy a bet¬ 
ter scientific Fortran or C compiler. 
And our technical support is the 
best in the industry. 


For more information, please call 508-746-7341. 


Microwav 

The World Leader in PC Numerics 


Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL. 508-746-7341 • FAX 508-746-4678 

U.K. - 32 High St., Kingston-Upon-Thames, 081-541-5466 • Italy 02-74.90.749 
Holland 40 836455 • Norway 9 876656 • Japan 81 3 222 0544 
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i486—Evolut ion. Not Revolution 


T he introduction of the 386 micro¬ 
processor in 1986 revolutionized 
the industry by opening a whole 
new bag of tricks for DOS-based 
systems: true multiprocessing, 32-bit 
operation, access to 4 gigabytes of mem¬ 
ory, and significantly enhanced per¬ 
formance. 

The 386 is a tough act to follow. Giv¬ 
en the advances of the 386 over the 286, 
the i486, the latest generation in Intel’s 
bread-and-butter processor line, looks 
more like an upgrade than a brand-new 
chip. And with Intel’s new marketing 
strategy, the differences will be even 
less noteworthy. The company will sell 
less expensive versions of the chip with 
the on-board cache or the FPU module 
disabled. 

The most important feature of the 
i486 is its binary compatibility with the 
386DX and SX, 286, 8086, and 8088 
processors. Programs written for these 
earlier processors should run without 
modification on the i486. Technically, 
the i486 instruction set is a superset of 
the 386’s with a few added instructions. 
Still, the new chip is object-code com¬ 
patible with the 386. In fact, to most 


software programs the features of the 
i486 are identical to those of the 386. 

The i486 does sport some notable en¬ 
hancements. For the most part, Intel 
has simply put some important support 
functions under one umbrella. An eval¬ 
uation of performance quickly reveals, 
however, that the i486 is greater than 
the sum of its parts. Integration clearly 
has performance advantages. 

Typically, 386-based systems in¬ 
clude a discrete memory cache along 
with the Intel 82385 cache controller. 
The i486 has an on-board 8K-byte inter¬ 
nal four-way set-associative cache and 
controller. Each memory address has a 
tag assigned to it. When the i486 re¬ 
quests data from memory, it compares 
the address to each tag simultaneously. 
If it finds a match (a cache hit), it 
fetches the data from the fast static 
RAM. On memory writes, the i486 
cache updates both cache memory and 
main memory (write-through). 

Integrated caching hasn’t deterred 
vendors from adding their own external 
CPU cache designs. An external cache 
increases the hit rate, but as its size in¬ 
creases, the law of diminishing returns 


takes hold. A 64K-byte external cache 
should account for most cache hits. 
Larger caches only marginally enhance 
the speed of memory access. We found 
only small differences in CPU perfor¬ 
mance between a system with a 64K- 
byte cache and a similar model with a 
256K-byte cache. 

The i486 also incorporates a math co¬ 
processor that’s object-code compatible 
with the 80387. If you have many math¬ 
intensive applications, the i486 is entic¬ 
ing, since you won’t have to buy a sepa¬ 
rate math chip. Remember, though, that 
your applications must recognize and 
enable floating-point functions. 

Perhaps the biggest change the i486 
has wrought lies in how the rest of the 
system unit has had to change with the 
times. These new systems typically in¬ 
clude larger and faster hard disk drives, 
caching disk drive controllers, high-res¬ 
olution video components, and high- 
performance EISA expansion buses. 
These i486-based systems require a 
complex mix of new components that 
far surpasses what most souped-up 386 
systems offer. Clearly, this new breed is 
targeted for high-end applications. 


the motherboard and another 64 MB on a 
proprietary 32-bit AMI memory board. 

Misys includes the Ultra 22C EISA 
disk drive controller with a 512K-byte 
cache. The 340-MB Maxtor hard disk 
drive boasts an excellent 16-ms access 
time. The graphics subsystem includes a 
Super VGA monitor and a Definicon 
HiRcs 1024 Super VGA adapter. The 
video board ships with with 1 MB of 
VRAM. The unit sells for $8960. 

Relatively poor disk performance kept 
the Misys in the bottom tier in the appli¬ 
cation benchmark tests. This was mainly 
due to the relatively small disk cache. An 
upgrade to the cache should resolve any 
performance deficiency. We were im¬ 
pressed with the system’s rugged con¬ 
struction. It gave us no major headaches 
and worked flawlessly right out of the 
box. Misys backs the system with a 3- 
year warranty—the longest in the group. 
And if you’re worried about the stability 
of the vendor, the warranty is underwrit¬ 
ten by an insurance company. 


PC Craft 2304/33D 

P C Craft designed its system around 
the same third-party motherboard in¬ 
cluded in the Acma 486/33, although it 
opted for a smaller, 64K-byte processor 
cache. Our test system carried a list price 
of $9082, which put it squarely in the 
middle of the price spectrum. Processing 
power was quite respectable, and the Ul¬ 
tra 22C caching ESDI EISA disk drive 
controller contributed to the system’s 
average disk drive performance; unfor¬ 
tunately, we ran into several annoying 
flaws while working with the machine. 
In the end, these problems tempered our 
enthusiasm for this system. 

The bulk of the problems were minor 
and had to do with poor configuration at 
the factory. Our system had 4 MB of 
RAM, but the motherboard was config¬ 
ured for 2 MB. The unit arrived with the 
disk drive cables completely discon¬ 
nected from the controller card. Our 1- 
MB ATI VGA1024 video card came con¬ 


figured for 8-bit operation. (Setting it for 
16-bit mode gave better performance and 
didn’t cause any conflicts.) And PC 
Craft mounted the parallel port so close 
to the bottom of the system case that it 
was impossible to plug in a standard 
printer cable. Eventually we worked 
around all these problems, but tracking 
them down was an annoyance that should 
have been unnecessary. Users making 
such a major purchase expect to receive a 
system that is carefully constructed and 
properly configured. 

More critically, the PC Craft system 
posted below-average benchmark scores. 
Slow video performance kept the 2304/ 
33D at the bottom on our DOS applica¬ 
tion benchmarks. With video BIOS shad¬ 
owing active, we detected no increase in 
speed on our BlOS-call-intensive video 
benchmarks. As it turned out, shadow¬ 
ing is always on. PC Craft disabled the 
setup toggle due to problems with the 
system’s Award BIOS, which it says 
should be fixed in the next release. 

continued 
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Introducing an 
inexpensive solution 

toAmericak 
savings crisis. 

t r— tuu -. 







I 




SXe 




|M 80-250M8 


- ■ 



The Complete 
Backup Solution 

$ 419 

Su&eskdrrtadpna 

• Irwin SX Tape Drive 

• Irwin Tape Cartridge 

• Central fbint Backup 

• Coupon to save $99 
on PC Tools Deluxe 


Yodve always wanted to own a tape drive. 
Unfortunately one small thing has always 
stood in your way. ’Vbur savings account. 

Well, now you can buy an internal tape 
drive that can back up from 40 to 120 mega¬ 
bytes for as little as $419* 

Our Irwin SX Series™ Tape Backup 
Systems are ready to go right out of the box. 
Unlike others, they’re complete systems— 
with all the hardware and software you need 
—as well as a tape cartridge. 

The Irwin SX Series also includes a 
model that can back up 80 to a whopping 250 
megabytes. 

But that’s not all. Every Irwin SX drive 
comes bundled with Central Point 
Backup™ software. This award¬ 
winning program works with a 
wide array of IBM AT, PS/2 and compatibles. 

Whether you choose an internal or an 
external system, you can back up a 40 


megabyte hard drive in less than 12 minutes. 

Visual file selection, unattended backup 
and mouse support are just a few of the fea¬ 
tures that make this the favorite backup 
utility of over one million PC users. 

16 save you even more money, we also 
include a coupon that lets you buy 
Central Point PC Tools Deluxe™ 
for just $50. A $99 savings from 
its usual $149 price tag. »tA«r>nMb fcvxtv 

So if you want to back up I ~“ 

on tape without emptying your bank account, 
pick up an SX Series system at your nearest 
Irwin dealer. 

Or, call 800-BACKUP1 for more 
information. And we’ll help end your 
savings crisis. 

In more ways than one. 




•Manufacturer's Suggested Retail Price. ©1991, Irwin Magnetic Systems, a subsidiary of Archive Corporation. 2101 Commonwealth Bhrd., Ann Arbor, MI 481051561. Irwin and the Irwin logo are registered trademarks and the SX Series 
by Irwin is a trademark of Irwin Magnetic Systems, Inc. Central Point Backup and PC Tbois Deluxe are trademarks of Central Point Software, Inc. All other trademarks or registered trademarks are the property of their respective holders. 

Circle 171 on Inquiry Card. 






















PRODUCT FOCUS 



Bitwise 433E/VP Portable 


Y ou can do a loi with the 33-MHz 
486 EISA systems from Com¬ 
paq, ALR, and the other big 
names. You can set them up as 
network or workgroup servers, or you 
can configure them as powerful CAD 
workstations. You cannot, however, 
carry one over your shoulder or conve¬ 
niently stash it away in the overhead bin 
on an airplane. 

The Bitwise 433E/VP adds the extra 
feature of portability to the already 
impressive performance fea- 
tures of 486-based EISA sys- 
terns. The 433E/VP packs a 33- 
MHz i486, six EISA slots, three 
half-height drive bays, two serial ports, 
and one parallel port into a standard 
“lunchbox" case that's about the size of 
a Compaq Portable III, At a hefty 22 
pounds, this isn’t the kind of machine 
you want to haul around on every trip. 
But for the processing power it con¬ 
tains, the 433E/VP’s weight is more 
than reasonable. 

Bitwise Designs is one of the first 
vendors to release a 486/33 EISA porta¬ 
ble—the system competes with IBM’s 
PS/2 Model P75 (see "The Fastest Por¬ 
table: IBM's P75 Road Warrior;' April 
BYTE), The 433E/VP is faster and 
cheaper than IBM's Micro Channel 
portable, but the PS/2 Model P75 is 
much more ruggedly designed. 

Our test unit, which included a Mylex 
caching SCSI disk drive controller with 



Bitwise f s luggable 433E/VP packs 
486/33 EISA performance into a 
22-pound package. 


4 megabytes of RAM and a 200-MB 
hard disk drive, turned in DOS and 
Unix benchmark results worthy of any 
of the 486 desktops (see the figures). 
There is a performance penalty to pay 
for reduced size, however. The Bitwise 
portable is built around a baby version 
of the AIR motherboard found in sev¬ 
eral desktops, and it has no external 
processor cache. The result is weak per¬ 
form a nee on CPU benchmarks, relative 
to the other 486/33s, 

The case construction is good, bin Lhe 


two flimsy folding brackets that hold the 
orange gas-plasma display tend to stick 
if you aren't careful when folding and 
unfolding the screen. The display itself 
has good contrast and is quite readable. 
Since the system includes a Super VGA 
card, you can set up a high-resolution 
graphics system by jacking in an exter¬ 
nal analog monitor. We noticed, how¬ 
ever, that this FCC Class A portable 
causes significant interference on some 
external monitors. 

Our test system sells for $12,495, 
making it somewhat more costly than 
the bulk of the systems reviewed. But 
add a tape drive and a high-resolution 
monitor, and it's a ratable alternative to 
most desktop models, although with 
slightly lower CPU performance. 

The 433 E/VP works best as a desktop 
machine that you can Lake with you 
on occasion. All peripherals plug into 
standard ports, so you can add an exter¬ 
nal keyboard and monitor, and there are 
enough slots to add a network adapter. 

Software developers and CAD users 
who take work home or travel with their 
systems will also find the Bitwise sys¬ 
tem attractive. While the 433E/VP can 
handle network chores or he used to pro¬ 
cess large databases, portability pre¬ 
sents a security problem you may not 
want to risk. But if you need a 486 EISA 
system and are willing to sacrifice a bit 
of processing power for portability, the 
433E/VP is a good choice. 


SAI486/33 

S AI Systems Laboratories' $7495 486/ 
33 desktop system is one of a group of 
systems vying for bargain status. Our test 
unit included an AIR motherboard with a 
256K-byte CPU cache, a SpeedStar VGA 
board with 1 MB of VRAM, and Data 
Technology’s caching ESDI EISA bus- 
mastering disk drive controller with a 4- 
MB cache. By going with the Data Tech¬ 
nology controller, SAI bucks the Ultra- 
Stor ESDI disk drive controller trend set 
by other vendors. Data Technology’s 
board performed well, but because it 
caches disk reads only, it didn’t quite 
match the numbers posted by the Zeos, 
Tangent, and Tandon systems using My¬ 


lex controllers. If you require extremely 
high data reliability, however. Data 
Technology's no-write cache is arguably 
a safer design. 

The 486/33 appears to be assembled 
well, and its overall performance is bet¬ 
ter than average. Its sole problem was an 
intermittent keyboard failure. 

Tandon DT 486/33 

T he top spot on our application bench¬ 
mark performance index belongs to 
Tandon's DT 486/33, which edged out 
other systems with large disk caches. 
Tandon's entry included a 64K-byte pro¬ 
cessor cache, a Mylex caching disk drive 


controller with a 4-MB cache, and a Pro- 
Designer II VGA board with 1 MB of 
RAM for $9956. This price doesn’t in¬ 
clude a tape backup unit, as do the other 
systems we tested. 

The Tandon motherboard has an Intel¬ 
ligent Drive Electronics interface but no 
RAM sockets; Tandon put system mem¬ 
ory on a card that fits into a proprietary 
32-bit slot. The case design makes for 
easy access to the internal components. 

Tandon’s enhanced BIOS and DOS in¬ 
clude several useful utilities. For exam¬ 
ple, the BIOS lets you choose whether 
you want to boot from a disk or from the 
hard disk partition of your choice when 
the system starts up. If you intend to run 
more than one operating system, this is a 
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Power Packed & Built To Last. 



STANDARD 150 _$69 

Economical This UL approved, fully tested 
unit is one of the best generic 150s available. 
Ideal for basic systems, 

SILENCER 150 $119 

Ultra-Quiet Stop that irritating noise with 
the Silencer 150. Its large, low speed, German 
fan keeps your system 5° to 15° cooler and 84% 
quieter. Virtually inaudible! Great in the 
executive suite or home office. 

TURBO-COOL 200 $169 

High Performance Put AT power and 200% 
more cooling under the hood of your PC/XT 
with our UL approved Turbo-Cool 200, Its 
patented twin fan* sloped-cover design keeps 
your system 30° to 45° cooler, preventing data 
errors and other heat-related problems. Perfect 
for hot rod PCs and Mini ATs! 

TURBO-COOL 275 $169 

Slim and Powerful Give your Slimline or 
Mini-Tower computer up to 100% more power 
and cooling with our low profile, direct 
replacement Turbo-Cool 275. With a peak 
capacity of 350 watts, it will easily start even the 
largest hard drives and peripherals! 

Sifeunr, Turlw-Ccd], «jd [imerikiuite air trademarks of PC Pcmerft Ceding, lac. Compaq 
iwl beikprn art registered uidcnurks of Compaq Compote? f JsqMireiiMi. 



AT/TOWER 


STANDARD 220 $99 

Economical This UL approved, fully tested 
unit is one of the best generic 220s available. 
Ideal for basic systems, 

SILENCER 220 $139 

Ultra-Quiet Unrattle your nerves with the 
Silencer 220, Its high-efficiency, adjustable- 
speed fan offers 69% less nni.se with standard 
cooling. Quieter than most hard drives. Great 
in the executive suite nr home office, 

TURBO-COOL 300 $189 

High Performance Upgrade your AT/386 
with our powerful Turbo-Cool 300, This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TUV approval, 2 year 
warranty, and a high-capacity, adjustable-speed 
fan that keeps your system 20° to 35° cooler for 
up to three times longer life. Great value! 

TURBO-COOL 450 $349 

Maximum Performance The choice of PC 
professionals, our Turbo-Cool 450 features 
built-in line conditioning, autoselect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 50dm 
cooling fan, UI7CSA/TUV approval, 200,000 
Hr. MTBF and 2 year w arrant) ! Ideal for 
high-end workstations and network file servers. 



CP160 _ $169 

Original Portable Upgrade Double your 
power with our direct replacement CP 160. 
Allows 286,386, and hard disk upgrades. 

CD270 $249 

Deskpro Upgrade The power user’s power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced desip includes 
autoselect II0V/22OV. 2-year warranty, 


INTERNAL UPS! 



"An excellent product ** 

-PCMagazine. Hov. 27. 1990 

Our UL approved InnerSource is the first 
AT/386 power supply with a built-m UPS, 

Its auto-recharge battery provides up to 15 
minutes of reliable backup power for both 
your PC and monitor. This integrated 
protection costs less than a bulky 55GVA 
external UPS, and it saves space, too. A 
Novell NetWare interface is available. $395 


Most orders shipped same day We accept Visa, MC, COD or PO on approved credit. 


PC POWER Sl COOLING, INC, 

31510 Mountain Way, Bonsall t CA 92003 • (619)723-9513 • (800)722-6555 • FAX (619) 723-0075 
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Create Symbol Maps in proportion to your data, scaled m 
the horizontal direction, vertical direction, or both. You can 
use the built-in symbols, create your own. or import symbols 
from other applications using the Windows Clipboard 



MapViewer' supports multiple layers, allowing you 
to combine different map types (Hatch Maps, Dot Density 
Maps. Pie Maps. Symbol Maps, and Prism Maps) into a 
single map Use data files created with other programs 
including Lotus 1-2-3, Microsoft Excel, and standard 
ASCII files 

MapViewer'” comes with boundary files 
for the countries of the world, all 50 states, 
and all the counties in the U.S. There is no 
need to purchase additional boundary files or 
data sets. Everything you need to create 
stunning full-color maps is included in one low 
price. In addition, Golden Software provides 
TOLL-FREE technical support in the U.S. 

MapViewer “ ... $248 
Working Model 
Demo . $10 

FREE BROCHURE 
Call Toll-Free 

1 - 800 - 972 - 1021 Microsoft 

or (303) 279-1021 
FAX: (303) 279-0909 

Requires 

■ sim "r* 


GOLDEN SOFTWARE, INC. 

809 14th St., Golden, CO 80401 
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Tangent 486/33 


handy feature. Tandon’s DOS also in¬ 
cludes disk-partition managing utilities 
that are better and more comprehensive 
than the usual FDISK. 

Video performance was disappointing 
despite the inclusion of the ProDesigner 
II. The DT 486/33’s video system fared 
poorly on text-mode applications, pri¬ 
marily because video BIOS shadowing 
had little effect. 


the board. At this price, the Touche de¬ 
serves a close look. 

Zeos 486-33C 


Photo 3: Zeos's desktop 486-33C 
blends high performance and excellent 
reliability. 


M ost of the machines we tested offer 
either performance or reliability. 
Zeos’s 486-33C desktop machine was 
one of the few that offered both. The sys¬ 
tem finished close to the top on both our 
DOS application and Unix tests, and it 
ran without a single snag for the several 
weeks that we used it (see photo 3). 

Our test system used a Mylex mother¬ 
board with a 2-MB Mylex caching hard 
disk drive controller and a SpeedStar 
VGA board with 1 MB of VRAM. Like 
Touche, Zeos powers its system with a 
rugged 450-W power supply. 

Zeos’s price/performance ratio is 
good. The 486-33C’s price of $9190 sits 
at the midpoint. Together with the reli¬ 
ability we’ve seen and the company’s 
generally good reputation for support, 
the 486-33C looks like an excellent 
choice. 

Thinking It Over 

EISA technology has been around for 
well over a year, but EISA expansion- 
board manufacturers are still working 
out the kinks. EISA peripherals have yet 
to reach the point where you can confi¬ 
dently buy off the shelf and expect to as¬ 
semble a system without difficulty. 

The problems we experienced make us 
leery of buying one of these complex 


T angent’s system included a Mylex 
disk drive controller with a 4-MB 
cache. Its 128K-byte external proces¬ 
sor cache and ProDesigner II VGA 
board with 512K bytes of 
RAM propelled it nearly to 
the top on most of our bench¬ 
marks. These top-of-the-line 
components come mounted 
on a Mylex EISA mother¬ 
board and in a generic tower 
case, for $8999. 

The system had just a few 
minor problems. The floppy disk drive 
cables weren’t connected when the sys¬ 
tem arrived, and the system experienced 
an unrecoverable disk error while it was 
running Unix. The disk error occurred 
only once. These problems aside, we 
found the unit fast and sturdy. Like some 
of the other midrange systems we’ve 
seen, the Tangent 486/33 offers a good 
mix of speed and consistency. 


Touche 5550T 


A t $6117 for our standard test config¬ 
uration, the Touche 5550T offers 
strong features at an attractive price. The 
system uses the Ultra 22C disk drive con¬ 
troller and the Maxtor XT-8380E ESDI 
hard disk drive with a fast 14.5-ms aver¬ 
age seek time. The system also uses the 
ProDesigner II video adapter with 1 MB 
of VRAM. The Touche’s 450-watt 
power supply was one of the largest we 
tested. 

The system uses AMI’s Enterprise 
motherboard with a 128K-byte processor 
cache. The internal layout doesn’t seem 
well thought out, however. The drive bay 
housing partially blocks two of the seven 
EISA slots in the system, so they can’t ac¬ 
cept full-length boards. The case design 
also prevents you from placing a screw¬ 
driver squarely into the expansion slot 
screws. 

Despite its relatively small (512K- 
byte) disk cache, the Touche performed 
well, posting consistent numbers across 
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EFFICIENT DESIGN 


Birds, turtles, crocodiles — just as the egg is 
nature's most efficient design for delivering complex life systems, DTK's 
KEEN-3300 Series is the ideal 386 computer with which to build your net¬ 
work or multi-user system. As a fileserver, networkstation or standalone 
system, its unique write-back cache (64KB/256KB) and competitive price 
make it one of the most cost-efficient, high-speed systems available. 


HIGH DEPENDABILITY 


Over 100 full-time design and manufacturing 
engineers work together to ensure that dependability is "built-in." 
Then, QC personnel scrutinize every DTK motherboard and system to 
the most stringent standards in the industry. Over 2,000,000 satisfied 
customers testify to our reputation for quality and dependability. 


GROWTH POTENTIAL 



Like the egg, the basic KEEN-3300 is merely 
the beginning. Its 16 MBytes of high-speed RAM, 8 expansion slots and 
7 drive bays (server) provide the flexibility you need to expand your 
system as your requirements grow. 

The KEEN-3300 — a powerful beginning at a price that 
won't crack your budget. Call for the dealer nearest you, 

DTK Computer Inc., (818) 333-7533. 15711 E. Valley Blvd., 

City of Industry, CA 91744. Fax: (818) 333-5429. 


See us at Booth #1205, East Hall 

®COfllMir91 

Tne Wind's 1 a*lng Comoutw Trade 9ww tor feseferc and ErxHJs »5 

at SPRING 

May 20-23,1991 • Atlanta. Georgia 

CITY OF INDUSTRY. CA SAN JOSE. CA 

(818) 333-7533 (408) 436-6363 



EJjk A reputation for success. 


HOUSTON. TX 
(713) 568-6688 


ELK GROVE VILLAGE, 1L 
(708) 593-3080 


DTK is a trademark of Dalalcch Enterprises Co.. Ltd. 80386 is a trademark of INTEL Corp. ‘DTK Computer Inc.. l*W0. 
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EDISON. NJ 
(201)417-0300 


MIAMI. FL 
(305) 477-7440 
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machines from the ultralow^cost mail- 
order clone vendors. Unless the added 
performance is crucial and you're on a 
strict budget, consider paying a little 
more for added support and stability* 

On the other hand, the conservative 
approach of the very high-end system 
vendors generally means that you'll be 
paying top dollar without reaping the 
performance advantages of EISA compo¬ 
nents. The ALR multiprocessing system 
offers extra power, but you’ll want more 
than this bottom-line configuration to 
fully exploit the EISA bus and deliver the 
speed you expect* 


A few systems between the two ex¬ 
tremes blend reliability, good perfor¬ 
mance, and affordability. The three most 
outstanding were systems built by Zeos, 
Dell, and Aetna* 

Zeos’s 486-33C scored very well on 
our benchmarks; its price is moderate, 
and the manufacturer has a good reputa¬ 
tion for service. 

Dell’s 433TE, while not quite as fast, 
is reliable and ruggedly constructed. The 
company builds the 433TE from the 
ground up, giving it better control of the 
interaction between components than is 
the case with systems that are assembled 


from third-party subsystems. 

Finally, Acma’s 486/33 offers speed 
and reliability at an outstanding price. 

Our best advice is simply to wait for 
the technology to develop further. Six 
months from now, reliable, full EISA 
486s should be available. For now, how¬ 
ever, buying into EISA means accepting 
the risks as wel l as the benefits of pio¬ 
neering new technology. ■ 


Steve Apiki and Stanford Diehl are testing 
editors for the BYTE Lab. You can reach 
them on BIX as “ apiki " and “sdiehl, " 
respectively. 



COMPANY 1 

INFORMATION 


Aetna Computers, Inc. 

Blue Star Computers 

Lucky Computer Co. 

SAI Systems 

(486/33) 

(486/33E) 

(486/33E) 

Laboratories, Inc, 

117 Fourier Ave* 

2312 Central Ave, NE 

1701 North Greenville, 

(486/33) 

Fremont, CA 94539 

Minneapolis, MN 55418 

Suite 602 

911 Bridgeport Ave. 

(800)456-1818 

(800) 950-8854 

Richardson, TX 75081 

Shelton, CT06484 

(415)623-1212 

(612)788-1092 

(800) 966-5825 

(800)248-0381 

fax: (415) 6234)818 

fax: (612)788-3442 

(214)690-6110 

(203) 929-0790 

Circle 1400 on Inquiry Card. 

Advanced Logic Research, 

Circle 1405 on Inquiry Card. 

Compaq Computer Carp. 

fax: (234) 437-3251 

Circle 1410 an Inquiry Card. 

fax: (203) 929-6948 

Circle 1414 an Inquiry Card. 

Inc. 

(Deskpro 486/33L) 

Micro Express 

Tandon Corp. 

(PowerPro VM) 

20555 SH 249 

(ME 486) 

(DT 486/33) 

9401 Geronimo 

Houston, TX 77070 

1801 East Carnegie Ave* 

405 Science Dr, 

Irvine, CA 92718 

(713) 370-0670 

Santa Ana, CA 92750 

Moorpark, CA 9302! 

(714)581-6770 

Circle 1406 on Inquiry Card. 

(800) 642-7621 

(800) 800-8850 

fax:(714)581-9240 


(714) 852-1400 

(805) 378-6165 

Circle 1401 on Inquiry Card. 

Custom Computer 

fax: (714) 852-1225 

fax: (805) 529-8408 

American Mitac Corp. 

Systems, Inc, (CCS) 
(486-33c) 

Circle 1411 on inquiry Card. 

Circle 1415 an Inquiry Card. 

(4280G) 

191 Woodport Rd. 

MUys, Inc. 

Tangent Computer, Inc. 

410 East Plumeria Dr, 

Sparta, NJ 07871 

(EISA/33MHz) 

(486/33) 

San Jose, CA 95134 

(201)729-6762 

1351 Oak Brook Dr., 

197 Airport Blvd. 

(408) 432-1160 

fax: (201)729-0966 

Suite 160 

Burlingame, CA 94010 

fax: (408)432-8519 

Circle 1407 on Inquiry Cord, 

Norcross, GA 30093 

(800) 223-6677 

Circle 1402 on Inquiry Card. 


(800) 932-6936 

(415) 342-9388 


Dell Computer Corp. 

(404) 448-8486 

fax: (415) 342-9380 

AT&T Computer Systems 

(433TE) 

fax: (404) 242-4082 

Circle 1416 on Inquiry Card. 

(StarServer S) 

9505 Arboretum Blvd* 

Circle 1412 an Inquiry Card. 


1 Speedwell Ave, 

Austin, TX 78759 


Touche Micro Technologies 

Morristown, NJ 07960 

(512) 338-4400 

PC Craft, Inc. 

(5550T) 

(800) 247-1212 

fax: (512) 338-8700 

(2304/33D) 

8205 Cass Ave. 

Circle 1403 on Inquiry Card. 

Circle 1408 on Inquiry Card. 

640 Puente St. 

Brea, CA 92621 

Darien, IL 60559 
(708) 810-1010 

Bitwise Designs, Inc. 

Dyna Micro, Inc, 

(800) 733-6666 

fax:(708)810-9490 

(433E/VP) 

(Work Master 486) 

(734) 256-5000 

Circle 1417 on Inquiry Card. 

701 River $t. 

30 West Montague Bxpy. 

fax: (714)256-5025 


Troy, NY 12180 

San Jose, CA 95134 

Circle 1413 an Inquiry Card. 

Zeos International, Ltd. 

(800) 367-5906 

(800) 336-3962 


(486-33C) 

(518) 274-0755 

(408)943-0100 


530 Fifth Ave. NW 

fax: (518)274-0764 

fax: (408) 943-0714 


$t. Paul, MN 55112 

Circle 1404 on Inquiry Card- 

Circle 1409 on Inquiry Card. 


(800)423-5891 
(612) 633-4591 
fax: (612) 633-1325 

Circle 1418 on Inquiry Card. 
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50MHz CACHE486 STOPS 

THE COMPETITION COLD. 


H 1 \ t 


Cache Computers announces 
the fastest 486 boards in the 
worid. Our BAT486-50, the first 
50MHz 486 “Baby AT" board, 
races past the competition at 
over 22 MIPS! Using Velox’s 
patented IceCap “supercomputer” 
cooling technology and CACHE’S 
advanced design, BAT486-50 sets 
a new speed record while others 
crash and burn. 

Our BAT486-40 
“Baby AT” board 




The Cache family of 486 system boards puts the competition on ice, 


hits 18 MIPS at 40MHz and offers 
up to 32MB of onboard RAM. 

Need an EISA system you can 
depend on when the heat is 
on? Try CACHE486-33/EISA. 
With up to 256K of cache 
and up to 64MB of RAM, 
this 


board is for 
the most intense 
file server or workstation 
applications. 

CACHE486-33/ATS 
reliability makes it a winner 
in any 486 workstation. The 
full-size AT system board 
runs at 25 or 33MHz, with 


Even at these extremes, our boards 
perform as cool as cucumbers. 

The 486 family complements Cache's 
line of high-performance 386SX and 
386DX system boards. Available with 
AT/EISA or cache/non-cache options, 
Cache offers the most comprehensive 

line of All- 


MODEL 

MHz 

MIPS 

Bus 

Size 

BAT486-50 

50 

22 

ISA 

Baby AT 

BAT486-40 

33/40 

18 

ISA 

Baby AT 

486-33/AT 

25/33 

15 

ISA 

Full-size 

486-33/EISA 

25/33 

15 

EISA 

Full-size 


BAT48&50:50MHz using “supercomputer" cooling technology 


American 
products in 
the industry. 

If your 486 
systems crash 
and bum at 
high temper¬ 
atures or at 
high speeds, call 
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128K of cache, and up to 16MB of RAM. 

Cache ensures maximum reliability at high 
speed by testing every 486 board at SOX to 
verify the extra margin for "worst case” timing 


Cache Computers now. We'll put 
cold, hard cash in your pocket. 


46714 Fremont Blvd, 
Fremont, GA 94538 
Tel: (415) 226-9922^ 
Fax; (415) 22G 991jr 


O t991 Cache Computers Inp 

All iradBmarfcs are property of iheir respective companies. 
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Complete 25 MHz system Only $ 3695, 


THE CHOICE IS YOURS! 


Take your pick: 
Order your own 
ZEOS 25MHz or 
33MHz'486 EISA 
system at new low 
prices* 

Choose from our 
broad selection 
of money saving 
packages or let us 
custom configure a 
system just for you. 

Whatever you decide, 
you'll see why ZEOS 
is the technology 
leader in high speed 
'486 EISA systems. 

Call now to order! 
800-423-5891 









33 MHz system Only s 4695. 


THE POWER AND THE PROMISE DELIVERED! 


Available right now! ZEOS harnesses 
the incredible power of the '486. Then 
we combine it with all the advantages of 
the EISA bus. The result is the finest 
computing platform you can buy. And it’s 
ready for you today! 

THE POWER OF THE '486 

The ’486 chip is a technological marvel. 
It includes not only an 
advanced processor core 
but also a built-in cache 
controller, memory 
cache, floating point 
math coprocessor, and 
an advanced memory 
management unit. Run¬ 
ning 40%-50% faster 
than similar ’386 chips, 
the ’486 makes short 
work of any processor- 
intensive applications. 

But where does it really 
shine? 

THE PROMISE OF EISA 

It really shines when ZEOS combines 
it with the EISA 32-bit bus! The ’486 is 
a 32-bit processor. It runs 32-bit software. 
And, to bring out its foil potential, it 
demands a 32-bit bus.That bus is EISA. 
It is the perfect bus for the ’486 and it is 
the only bus you should consider if you 
arepurchasing a ’486 system. Why? 

Compatibility for starters. Just as the 
’486 processor offers full compatibility 
with all of your software, the EISA bus 
accepts your present 8-bit and 16-bit ex¬ 
pansion cards and runs them without a 
hitch. And then the performance really 
kicks in. 

We're talking about 32-bit hardware 
performance. It’s the reason the ’486 was 
invented. To unleash the potential of 32- 
bit software and hardware. And ZEOS 
gives you both. 


ZEOS '486 EISA. INCREDIBLE VALUE! 

Price, Performance, Quality and 
Support Value. These are the ZEOS hall¬ 
marks. Remember, it was ZEOS that 
invented 24 Hour a Day Toll Free Tech¬ 
nical Support. Others have since copied 
us, but no one can match ZEOS support. 
It’s die best in the business. 

And that’s only 
the start of your ZEOS 
Customer Satisfaction 
package. Add to it our 
30 Day Absolute Satis¬ 
faction Money Back 
Guarantee, One Full 
Year Limited Warranty 
and our Express Parts 
Replacement Policy. 
You’re going to be very 
satisfied. We don’t just 
say it. We Guarantee It! 

ORDER YOUR 
OWN ZEOS ‘486 
EISA TODAY! 

Ordering your own ZEOS ’486 is easy. 
Simply pick up the phone and give us a 
call at 800-423-589L For a personal work¬ 
station, file server or am high perfor¬ 
mance application, your ZEOS f 486 EISA 
is the perfect solution. That’s not just a 
promise. That’s a Guarantee. 

ORDER NOW TOLL FREE 

800 - 423-5891 

DONT FORGET THE OPTIONS! 

ZEOS has them all. Starting with 
blazing 32-bit EIS A cards and every other 
high performance option you could want. 
Choose from a huge selection of hal'd 
drives, video packages, and more. What¬ 
ever you need to equip your system to 
your exact needs. On-site service is avail¬ 
able too. Call 800-423-5891 for details. 
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THE COMPLETE 
25MHz ZEOS '486 
EISA DESKTOP! 
WITH 85MB DRIVE, 
2MB MEMORY 
& MORE. 

ONLY $3695 

33MHz Only $4695 

Genuine Intel 80436 
25MHz or 33MHz CPU 
with built-in Cache and 
Math Coprocessor. 
8/25MHz (or 33MHz) 
Dual Speed. 

Eight 32-bit EISA expan¬ 
sion slats. Also accepts 
8-bit & 16-bit cards. 

2MB of High Speed 
DRAM, expandable to 
a Total of 32MB. 

Ultra Fast 85MB IDE 
Hard Drive, Teac 1.2MB 
Floppy Drive. 

Genuine Hercules r brand 
graphics controller. 14 ,r 
High-Res Amber Display 
with Tilf/5wivel base. 
ZEOS/RS 101 key Space 
Saver Keyboard. 

ZEOS i/O Card with Two 
High Speed Serial plus 
Parallel & Gome port. 
Rugged ZEOS 5-bay 
desktop case. 

300 Watt Power Supply 
for additional expansion*, 
an important extra at no 
additional cost. 

Plus Your ZEOS Absolute 
Satisfaction 30 Day 
Money Back Guarantee, 
Full One Year Limited 
Warranty and Express 
Parts Replacement. 

24 Hour a Day Toll Free 
Technical and Soles 
Support on your ZEOS 
Hotline. 

728K Cache Systems 
also ova/fabfe. 

ORDER NOW TOLL FREE 

800 - 423-5891 

FAX Orders: 612-633-1325 
Minnesota: 612-633-4591 
Hearing Impaired: 

800-228-5389 
Outside US and Canada: 

612-633 6131 
MasterCard, VISA, 

Discover, Am Exp, 

Z-CARD and COD 
Open 24 Hours a Day, 

365 Days a year! 
















REVIEWS 



HARDWARE 


X Terminals for Workstation 
Power at PC Prices 


TOM YAGER 


E ven though workstation costs are 
coming down, they're still by no 
means cheap: A fully config¬ 
ured color workstation for less 
than $9000 is a rare find. Bui 
the power ofUnix and the visual impact 
and ease of use of the X Window System 
may not be too expensive to put on every 
desk in the office—that is, if you con¬ 
sider using X terminals. 

Even though they've been available for 
some time, there is still confusion about 
what an X terminal is and what it does. 
Simply stated, X terminals are to graph¬ 
ics workstations what serial “dumb" 
terminals are to text-based multiuser sys¬ 
tems. Both allow you to run applications 
without having to sit in front of the host 
system. But while a serial terminal's in¬ 
ternal software is mostly limited to dis¬ 
playing text (at a particular position and 
with certain attributes), an X terminal 
runs MIT's X Window System graphical 
w i ndow i ng software. 

Thus, instead of merely displaying one 
text application that occupies the entire 
screen, an X terminal can display several 
applications, textual and graphical, si¬ 
multaneously. What’s more, each appli¬ 
cation can be running on a different host; 
and since the connection is via 10-mega¬ 
bit-per-second Ethernet, display perfor¬ 
mance is often fast enough to rival (or 
beat) the workstation’s original display. 

The thing that distinguishes an X ter¬ 
minal from a diskless workstation is that 
the applications load and run on a remote 
host. Display output, along with mouse 
and keyboard input requests, is routed 
through the network from the host to the 
terminal X Window software can't tell 
the difference. 

In theory, any X Window software 
that your workstation can run will oper¬ 


ate identically at an X terminal. And, 
with few exceptions, that’s just how it 
works. The exceptions come when appli¬ 
cations developers depart from the stan¬ 
dard for reasons of their own, or when 
the underlying software itself is flawed. 
Any “properly behaved" X application, 
written using quality X Window librar¬ 
ies, operates every bit as wel l on an X ter¬ 
minal as on the host's display. 

The Common Threads 
Up to a point, every X terminal I looked 
at was much like the others. They all run 
the same software—MIT's X Window 
System 11 release 4 (X11,4)—and pro¬ 
vide a similar range of services to users. 
The X Window standard is broad and 
specific, leaving (thankfully) little room 
for the kind of innovation that breaks 
things. What differentiates X terminals 
from one another are issues not related to 
their basic capabilities, so 1 focused my 
testing on application and host compati¬ 
bility, configuration interface, ease of 
connection, and performance. 

It might surprise you that performance 
was the last thing that T concerned myself 
with when evaluating these terminals. 
Great, deep political debates are raging 
over whether X Window performance 
can reliably be gauged at all, but my rea¬ 
son for not worrying about it is much 
simpler: Once a terminal goes past the 
“fast enough” mark, it matters little if 
one scrolls text 10 percent faster than an¬ 
other. The point is to obtain a cost-effec¬ 
tive terminal that hooks up easily and 
runs everything it’s asked to run. 

This review was not intended to in¬ 
clude every X terminal ever made. I se¬ 
lected five high-resolution color units 
that are representative of what you'll find 
on the market. The units were supplied 
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ACTION SUMMARY 



BVTE 

■ X TERMINALS 

■ WHAT YOU'LL LIKE 

These X terminals provide an 
excellent way to put graphics 
power on every desk while 
keeping costs down. 

■ WHAT YOU'LL DISLIKE 

Some terminals' setup and host 
connection software made the task 
more difficult than it needed to 
be. Some X applications still make 
unreasonable assumptions about 
hardware and servers, affecting 
the ability of certain terminals to 
run a small class of applications. 

■ WHAT WE RECOMMEND 

For overall value, the HDS 
ViewStation for $5199 provides a 
large viewing area, high 
resolution, and excellent software 
on tape. Its standard 2-MB 
memory may cramp a demanding 
user, but it is expandable. For a 
smaller terminal, the 17-inch NCR 
X-Station had a slight edge over 
the NCD NCD17c in cost- 
effectiveness and quality 
software. 

■ WHAT YOU'LL PAY 

HDS ViewStation: $5199 
NCD NCD 17c: $5050 
NCR X-Station: $4800 
Tektronix XP29: $7495 
Visual Technology XDS: $7555 



by Human Designed Systems (HDS), 
Network Computing Devices (NCD), 
NCR, Tektronix, and Visual Technol¬ 
ogy. All provide a minimum display of 
1024 by 768 pixels in 256 colors on a 17- 
inch or larger screen. 

I connected the terminals to BYTE’s 
Unix Lab network via thin-wire Ethernet 
cable. I ran X applications from the fol¬ 
lowing hosts: a Sun IPC running Open 
Windows 2.0, an Altos System 5000 run¬ 
ning Altos Unix (with The Santa Cruz 
Operation’s Open Desktop), a Multi¬ 
micro 386/33 running Interactive Unix 
2.2 and X Window 1.2, an IBM RISC 
System 6000 running AIX, and an Arche 
486/33 running Intel System V release 4. 

The suite of applications that I ran in¬ 
cluded FrameMaker 2.lx, IslandWrite, 
IslandPaint, and IslandDraw 2.3 for 
Open Look, Uniplex Windows, Looking 
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Glass, X.desktop, Motif and Open Look 
window managers (and the Open Look 
file manager), and a small group of pub¬ 
lic domain custom programs. I also used 
the standard X Window assortment of 
terminal emulator, clock, calculator, 
and other programs. 

They’ve Got Connections 
You might think, with all this rampant 
connectivity, that an X terminal would 
be a plug-and-play device. Well, not 
quite. I'd hardly call it an ordeal, but 
configuring an X terminal for your envi¬ 
ronment is anything but automatic. 

The terminals came with XI 1.4, con¬ 
figuration utilities, and telnet network 
terminal emulation programs in ROM. 
Generally, all that was needed to make 
the first connection was to load the ter¬ 
minal’s TCP/ IP address into configura¬ 
tion RAM, reboot, and use telnet to 
connect to the host to run the xterm ter¬ 
minal program. Each X terminal comes 
with a tiny selection of X Window fonts 
in memory, just enough to get basic ap¬ 
plications (e.g., terminal emulator win¬ 
dows) running. To do any real work, you 
must create a way for the terminal to ac¬ 
cess the 200-plus fonts that come stan¬ 
dard with XI 1.4. 

On a workstation, an X server can load 
fonts off the hard disk as needed. Lack¬ 
ing local disks, X terminals fetch fonts in 
a rather clever way. A cartridge tape is 
provided that contains font bit maps. You 
load the tape onto a workstation’s hard 
disk and then configure the terminal 
with the network address and directory 
name in which the fonts are stored. Be¬ 
cause some applications (e.g.. Looking 
Glass) require special fonts, some tapes 
also include tools for converting fonts 
from their original format to one the X 
terminal can use. 

Configured fonts are downloaded into 
the X terminal’s RAM from the font host 
as needed. In addition to fonts, color 
tables, ASCII configuration files, and 
even server binary images can be stored 
on and loaded from remote hosts. The 
server image download capability is a 
nice touch; some of these terminals’ 
server software can be upgraded with a 
tape rather than firmware. 

All the tested terminals include some 
form of point-and-click configuration 
utility; some are graphical, while others 
are mostly text based. How they work is 
covered in the individual discussions that 
follow. The monitors, keyboards, and 
mice are not discussed below because all 
but the Visual Technology X Display 
Station’s monitor, which had an adjust¬ 
ment problem, were of excellent quality. 


HDS ViewStation 

The HDS ViewStation came with a 19- 
inch color display, 2 megabytes of mem¬ 
ory, and a 1280- by 1024-pixel resolu¬ 
tion. Like most of the other terminals, it 
is a “monitor base” style, a slim case on 
which the monitor can stand. This takes 
up the least desk space and places the 
power switches and indicator lights with¬ 
in easy reach. 

HDS’s configuration program has a 
plain, even primitive, interface; it is 



ViewStation mostly 
breezed through 
the tests. 



really a text application with mouse sen¬ 
sitivity. It has its good points, like the in¬ 
formative header displays showing the 
terminal’s Ethernet address, but it has 
some drawbacks, too. The most serious 
problem with the configuration manager 
is its tendency to have immovable pop-up 
windows that obscure important infor¬ 
mation in underlying windows. It’s pos¬ 
sible to get so deep in pop-up windows 
that you lose track of what you’re modi¬ 
fying. Descriptive window titles would 
avoid confusion. 

When you make a change to the con¬ 
figuration, a set of prompts appears at 
the bottom of the main window telling 
you what steps you need to take to com¬ 
mit those changes. “Apply Changes” or 
“Save Settings in NVRAM” (nonvolatile 
RAM) will light up, depending on the 
changes you make, and these instruc¬ 
tions are a little bit ambiguous. “Apply 
Changes” should really read “Apply 
Changes to Current Session Only.” 

The HDS ViewStation mostly breezed 
through the tests, performing well with 
the mix of Open Look and Motif applica¬ 
tions. This is partly thanks to the excel¬ 
lent assortment of fonts and conversion 
utilities provided by the company. HDS’s 
was the only tape that included a pro¬ 
gram to convert fonts from one binary 
type to another. I used this program 
while testing the other terminals to get 
programs such as Looking Glass to 
work; Looking Glass provided its fonts 


only in a binary form compatible with In¬ 
teractive’s X Window System. 

The ViewStation did, however, exhibit 
compatibility problems with IslandWrite 
and X.desktop 2.0. In the first case, 
fonts were jumbled beyond recognition. 
This isn’t necessarily the ViewStation’s 
fault; IslandWrite uses Sun’s scalable 
font mechanism, which may make as¬ 
sumptions about byte order when font bit 
maps are uploaded to the X server. And 
X.desk top’s large, imaginative cursor bit 
maps would only display in part (the 
upper-left part, to be exact). This prob¬ 
lem has reportedly been fixed; existing 
HDS customers can download a new 
server image from HDS’s BBS. 

The configuration manager, along 
with the telnet terminal emulator, 
benefits from being an X application. 
When you connect to your primary host 
and fire up a window manager, the con¬ 
figuration manager is re-parented: Its 
window takes on the same border and 
window manager characteristics that any 
host-run application would. Thus, the 
configuration manager and terminal em¬ 
ulator are always an icon click away, even 
after the first X session is started. 

The ViewStation’s best attribute is the 
tape of software included with it. I had no 
trouble getting fussy applications like 
Looking Glass to run. The ViewStation 
fared only a little worse than the other 
terminals in performance and compati¬ 
bility. Large windows could be seen re¬ 
drawing from top to bottom after being 
moved, and text scrolled visibly more 
slowly than with other terminals. Still, 
performance was well within reasonable 
boundaries, and the minor speed differ¬ 
ence had little or no impact on the tested 
applications. 

NCD NCD17c 

NCD provided its NCD 17c terminal with 
a 17-inch display (1024 by 768 pixels in 
256 colors), 4 MB of memory, and both 
PROM-based and downloadable servers. 

NCD’s configuration manager has a 
much better interface than HDS’s, but 
neither it nor the telnet terminal emula¬ 
tion program is an X application. They 
both take over the terminal to the exclu¬ 
sion of X applications. A display request 
from a host is held up until the configura¬ 
tion manager and telnet programs are 
exited. The latest version of NCD’s 
downloadable server software does offer 
a “local client” implementation of tel¬ 
net for terminals with sufficient mem¬ 
ory, but you still have to hang up X Win¬ 
dow to run the configuration program. 

The optional ROM in the NCD 17c 
contained a default version of the XI1.4 


240 BYTE -MAY 1991 





X TERMINALS 


server, without the local client support. 
To access the local clients (which include 
serial communications and DEC network 
terminal server access; a Motif-look- 
alike window manager was also provided 
in prerelease form as a local client), you 
need to load a binary image from the op¬ 
tional tape onto a selected Unix host. 
That host must be equipped with the pro¬ 
grams bootpd and tftpd. NCD supplies 
the source code for these programs on 
the tape—a boon, since the chosen server 
was a Sun IPC that lacked these two util¬ 
ities. Once equipped, the X server exe¬ 
cutable is loaded into the terminal from 
the network host instead of from ROM. 

Incidentally, all five terminals re¬ 
quired that at least tftpd be present and 
running on the host. Even if you don't 
use it to download the X server software 
to the terminal, you need it to support 
later font downloads. Most terminals 
also support Network File System con¬ 
nections for fonts, but tftp was easier to 
manage and incurred less overhead. 

Compared to the HDS ViewStation, 
the NCD 17c was fast. This was partly 
due to the lower resolution, but the dif¬ 
ference in speed was very noticeable. 
Moved windows snapped instantly into 
their new positions, and scrolling text 
and graphics, such as Looking Glass's 
scrolling icons in the file view window, 
were appreciably faster. Something like 
this won't necessarily make you more 
productive, but it does seem to make the 
environment a little easier to live with. 

Overall, the NCD 17c performed well, 
running every application without com¬ 
plaint and responding quickly to host 
requests. 

NCR X-Station 

The NCR X-Station was configured with 
a 17-inch, 1024- by 768-pixel, 256-color 
display. The unit had 6 MB of memory 
and an X Window server in PROM. The 
font tape installed easily, but I was dis¬ 
pleased that it clobbered the crucial color 
table file during installation. The NCR 
unit had a monitor-base case style, but it 
had a problem: the push-button power 
switch, once pushed, couldn’t be popped 
out again. 

The X-Station had, by far, the best set¬ 
up software. The graphical interface was 
clear and responsive, and it was tuned to 
reducing unnecessary keystrokes and 
mouse movements. For example, once 
configured, the X-Station could connect 
to selected hosts through a simple icon 
click (the icons were named for the 
hosts). The host-resident configuration 
file can specify a different connect com¬ 
mand for each host. This was the easiest 


connection mechanism offered by any of 
the terminals' software, 

I also liked the X-Station's ability to 
have a large virtual screen. Even though 
its resolution is 1024 by 768 pixels, the 
configuration file lets you fix the termi¬ 
nal to “pretend" it has a 1024- by 1024- 
pixel screen. The display scrolls rapidly 
when the mouse is advanced off the top 
or bottom of the screen. 

The setup software is done in multiple, 
modeless windows (all windows are ac¬ 


tive at once; positioning the mouse deter¬ 
mines which one is “listening"). They 
are true X applications and are always 
available, even during an active session. 
Oddly, the setup windows were reparent- 
able by the Motif window manager, but 
not by Open Look's, The latter was not 
incompatible; it just didn’t seem to notice 
the setup windows. 

Running Open Look did bring out a 
rather unusual flaw in NCR's implemen¬ 
tation, Open Look uses hot dog-shaped 


AUDIT 

Get it out of your system! 

u PC-AUDIT complete^ automates I he process ol finding out which software and how 
many cepes a/e .installed on user machines 
■ PC-AUDIT compiles data from jhousands of PCs and produces reports that facilitate 
D Financial Audits n Software Purchase Strategy 

□ Program Usage Tracking □ Elimination of Unauthorized Software Usage 

a Quickly query a group Of users to Imp out 

u Program Names. Manufacturers. Version Numbers and Number of Copies instated 
on Audited PCs tor at! software programs 

C Relevant Hardware- Operating System information tor each user, inducing PC Type. 
Processor Type. Graphics Adapter Type. Presence of Co-Processor. & DOS Version 
Cost: £195,00 plus nominal run-lime tee per audited PC. 

To older or request a sample diskette ^tO.OO) 
call 1 800-874-7115 
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outlines to highlight menu selections. 
The X-Station drew these shapes pain¬ 
fully slowly—’Slowly enough to have a se¬ 
rious impact on application usage. I ran 
other tests that drew ellipses and circles, 
and the X-Station kept up well. Open 
Look menus turned out to be the only 
performance problem. 

Like the ViewStation, the X-Station 
couldn't run properly with IslandWrite. 
The symptoms were identical—apparent¬ 
ly, another byte-ordering mismatch. The 


X-Station passed all other application 
tests and turned in a solid performance. 

Tektronix XP29 

Tektronix provided an XP29 terminal 
with a 19-mch display (1280 by 1024 
pixels in 256 colors). The memory was 
strangely split between graphics and I/O 
memory: An extra 4 MB of graphics 
memory was installed, but 3.5 MB was 
used for I/O memory. 

The Tektronix unit was the only one 


that needed to have its case opened. The 
XP29's logic is housed in a small tower 
case. This arrangement takes up unnec¬ 
essary desk space, and the construction 
of the case feels shabby. The unit didn't 
operate when it arrived—the cards had 
shaken loose. Removing the top of the 
case revealed that the cards were not— 
and can't be—fastened to their connec¬ 
tors. The case top has a few niches that 
keep the cards straight, but I found the 
boards scattered inside the case when the 
unit arrived. 

The logic unit was not matched to the 
monitor it was sent with. When I reas¬ 
sembled and booted it, the display spun 
around in a syncless frenzy. It was ex¬ 
plained to me that f needed to wait until 
some swimming dots appeared that 
“looked something like a prompt" and 
that I then type monset followed by a 
monitor setting number. The manual 
lists three different 1280 by 1024-pixel 
monitor settings. 1 found the right num¬ 
ber after a couple of tries, but I came 
away feeling that the whole ordeal was a 
waste of time. 

The XP29 has an attractive and quite 
usable configuration interface. Again, 
the internal setup and telnet programs 
turned out to be X applications. I was 
also impressed with the quality of the 
host tape installation program. After you 
load a short portion of the tape by hand 
(the manual provides the commands for 
several types of workstations), a friendly 
installation script takes over, loading the 
rest of the tape and configuring the 
workstation to support the terminal. Fol¬ 
lowing installation, I got the XP29 con¬ 
nected quickly. 

Once over all the initial hurdles, the 
XP29 held its own. I encountered no 
compatibility problems in the application 
tests. I'm not sure how much the extra 
memory helped, but the XP29’s perfor¬ 
mance was superb. The only compatibil¬ 
ity problem I encountered was with the 
Open Look fonts that Tektronix pro¬ 
vided. They seem to differ from the style 
of the standard Open Look fonts. I could 
have lived with that, but some common 
fonts were so much larger than their stan¬ 
dard counterparts that applications grew 
too large for their default windows. 

Visual Technology XDS 
Visual Technology rounded out this 
monitor group with its 21-inch, 1280- by 
1024-pixel, 256-color X Display Station 
(XDS). Tt came configured with 6 MB of 
memory and a PROM-resident server. 

The XDS’s setup software was the 
most primitive of all those that I tested, 
presenting the user with a text-based 
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Choose It 
and Use It. 

Remember when you were a little kid? 

Put a penny in the gumbali machine and 
wait to see what would roll out. Sure, you'd 
want the red one but it seemed like the 
green one would always appear. Until now, 
using a video display terminal was like 
buying a gumbali. Cumbersome setup menus 
and complex commands would leave you 
hoping for one result but receiving another. 

With the Infinity Series from Falco Data 
Products, you always know what you're 
getting. The Infinity Interface makes sure 
of that. Employing a DOS application-like 
feel, the Infinity Interface effortlessly 
guides you through terminal setup and 
windowing configuration. With a mouse or 
a cursor, you choose the configuration and 
windowing capability 7 and use the full 
power of the world's most technologically 
advanced video display terminals. Point 
and choose. No cryptic commands. It's 
that simple. 

It's also what you would expect from 
Falco—a VDT industry leader for ten 
years. So, rather than spending your 
pennies and hoping that what you see is 
what you'll get, call Falco and choose your 
favorite flavor ANSI, ASCII, or Multiple 
Personality. With or without graphics. The 
choice is yours . 






w 





1-800-FALCO-4-U 

Falco Data Products, Inc. 
Sunnyvale, CA 94086 
Tel: 408-745-7123 
FAX: 408-745-7860 


Falco-Europe 

Ttf: (33) (1) 3043-1446 

FAX: (33) (1) 3064-0557 



All trademarks are registered to their respective owners. 
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WE PRINT HIM, 


■ Good news from the BIX community: 
You an mad and talk with Jerry Foumelle 
about the unedited text of his Comput¬ 
ing At Chaos Manor column-weeks 
before BYTE hits the newsstands—on 
your computer. (Why settle for writing 
letters to him after the fact , when you 
have a shot at influencing his thinking— 
and maybe the content of the column 
itself?) You can also take part in a variety 
of other discussions with Jenry-on such 
subjects as computers, science, space 
exploration and habitation, cognitive 
psychology, natural and man-made disas¬ 
ters, education, and mathematics. Any 
of which discussions could work its way 
into his next column or book. You can 
even cast your vote with Jerry for the 
best and worst products of the year. 
And download 147 programs—free. All 
it takes is a subscription to BIX. Call our 
special Customer Service number for 
more information; 1-800-227-2983 (in 
NH, call 603-924 7681). 
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interface that understood mouse-clicks 
but didn’t display a cursor to highlight 
the current position. The configuration 
and telnet sessions were like those of 
the NCDI7c: X clients were not allowed 
to connect until setup and telnet were 
dismissed. The XDS did have the only 
telnet program to provide emulation of 
an xterm terminal emulator window. 
The telnet window can be suspended 
with Alt-SYSRQ; this resumes the opera¬ 
tion of the X server. 

The terminal performed well, passing 
all the applications tests, with one glitch: 
When 1 ran the Open Look window man¬ 
ager, certain cursor shapes appeared 
scrambled. Under Motif, the Motif cur¬ 
sor shapes (which appear when resizing 
windows and so on) looked fine, but the 
root window’s cursor was scrambled. 

The XDS was the only terminal I re¬ 
viewed that came with an optical mouse. 
The supplied mouse pad was flexible, 
however, and I didn’t have any objection 
to using Visual Technology’s pad in¬ 
stead of one of my own. 

The 21-inch display was badly in need 
of adjustment, displaying annoying 
ghosts around the edges of black charac¬ 
ters against a white background. The dis¬ 
play didn’t seem to have any external ad¬ 
justments to compensate for this* 

Which Brand X Terminal? 

It’s difficult to choose an overall winner 
from this group. With rare exceptions, 
the terminals all did what 1 asked of 
them. I was a little put off by Island- 
Write’s failure on the HDS ViewStation 
and the NCR X-Station, but that is only 
one application. These terminals also ex¬ 
hibited minor performance problems that 
I didn’t see in the others. But at $5199 
(with a 19-inch display and 2 MB of 
memory), the HDS ViewStation turned 
out to be the best value among the 1280- 
by 1024-pixel terminals 1 tested, and an 
excellent value in general. It has the most 
complete host font/server tape, and it’s 
more than $2000 less than the Tektronix 
and Visual Technology units* The View- 
Station had less memory than these other 
terminals, but the difference in cost was 
far more than the price of memory. 

The Visual Technology XDS deliv¬ 
ered fair value for the money at $7555 for 
6 MB of memory and a 21-inch monitor. 
The loser in the large-screen, high-reso- 
lution category would have to be the Tek¬ 
tronix XP29. The quality of construction 
was unimpressive, and the blind monitor 
configuration struck me as something 
that the factory should suffer through, 
not the user* Its $7495 price tag seemed 
high, although it did include expanded 


graphics and user memory. 

For the 1024- by 768-pixel terminals, 
l liked both the NCD NCD17c and the 
NCR X-Station about equally, but I have 
to give the nod to NCR for its aggressive 
pricing, great setup/con figuration/tel¬ 
net software, and 1024- by 1024-pixel 
logical screen size. The NCD17c was 
blazingty fast, and at $5050 with 4 MB of 
memory , it’s still a good buy. Neverthe¬ 
less, I judged the NCR X-Station to be 
the better of the two smaller terminals in 
terms of cost and features* At around 
$5000, neither of these terminals should 
have any trouble competing against disk¬ 
less workstations and PCs. ■ 


Tom Yager is a BYTE technical editor who 
manages the BYTE Unix Lab . He can be 
reached on BIX as **tyager. " 
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Over 6,000 developer's products 



hey 

Lahey Computer Systems, Inc. 
Fast & powerful 32-bit FORTRAN 
compiler enables users to write & 
port programs as large as 96 
Megabytes on 80386/486‘s. 

Version 4.0 includes Fortran 90 
features: Ailocatable arrays. CASE 
constructs, CYCLE & EXIT, & 
many other new features. Package 
IndudesEdltor, Make Utility, Full 77 
Standard support, VAX & IBM VS 
mainframe extensions, fast 
compilation, excellent diagnostics 
& a powerful debugger. New OS/ 
386 includes virtual memory 4 
DESQview support, 4 free 
unlimited runtime licenses 
LIST: $1390 PS Price: $1055 
FmsifmxU 334-023 


386 DEVELOPMENT 



Price 

386 Max 5.1 

$103 

386] DOS Extender by Pharlap 479 

DESQview 386 

189 

F77-EM32 + Ergo OS/386 

1055 

FOXBASE+/386 

479 

Metaware High C 386/486 

919 

NDP Fortran 366 

829 

GEMM 386 

89 

WATCOM C8.Q 386 Prof. 

1155 

Zortech C++ 386 Dev. 

865 

ASSEMBLY 


MS MASM 

105 

Spontaneous Assembly 

179 

Turbo Debugger 8 Tools 

119 

BASIC & ADD-ONS 


BAS-C Commercial 

829 

dB/LtB Professional 

179 

MS QuickBASIC V4.5 

59 

QuickPak Prof. V3.21 

189 

C LANGUAGE COMPILERS 

Instant C 

769 

Microsoft C 6.0 

349 

CASE & PROTOTYPERS 

Demo II V3.D 

239 

EasyCase Plus 

279 

Easy Flow 

135 

Instant Replay III 

139 

Layout 

239 

MelaDesign 

329 

Pro-C w/Workbench 

735 

ProtoFinish by Genesis 

289 

Show Partner F/X 

345 

COMMUNICATIONS 


ADD-ONS 


C Asynch Manager 3.0 

159 

Essential COMM 

249 

Green leaf Comm Library 

329 

OuickComm 

129 

DBASE 


Clipper 5,0 

550 

dBASE IV 

549 

dBFAST/PLUS 

315 

dBMAN V 

219 

dBXL 

179 

FoxPro 

435 

FoxBASE + - V2<1 

279 

Quicksilver 

429 


DBMS 

Cause Professional 499 

CLARION Prof. Dev. V2.1 549 

D the data language 345 

Magic PC 469 

Paradox V3.5 553 

R:BASE 3.1 595 

DBMS TOOLS & 
LIBRARIES 

Artful Two 289 

BALER Spreadsheet Compiler 399 
CLEAR + for dBASE 179 

Comet Multiport 169 

Comm Tools for Clipper 269 

dBASE Online 129 

dBX/dBport w/source 895 

dGE 4.0 279 

dQUERY MU 179 

dSaivage Professional 195 

FLIPPER Graphics Library 279 

FUNGky.LIB 239 

Genifer 289 

Net LEb 229 

Pro Clip 185 

R&R for dBASE & Comp. 229 

R&R Code Generator 129 

Scrimmage 139 

Tom Rettig's Library 85 

U(2 Developers Release 449 

DEBUGGERS/ 

DISASSEMBLERS 

DASM 239 

Dis Doc Professional 229 

Multlscope for DOS 149 

Periscope IV Varies 

RE :Source by Genesoft 139 

SoftProbe 86/TX 295 

Sourcer 488 w/BlOS preproc. 149 
Trapper 189 

DEVELOPMENT TOOLS 

ASMFLOWProf, 179 

Buzzwords dANALYST Gold 199 
C-DOC 179 

CLEAR+forC 179 

Codan 349 

The Documentor 229 

INS IDE I 119 

MKS RCS 175 

PC-Lint 115 

Plink/LTO 439 

Poly Make 159 



WATCOM C 8,0/386 Prof, 
by WATCOM 

WATCOM C 8.0/386 Is 100% ANSI 
C optimizing compiler/runtlme 
library for Intel's 80386 architec¬ 
ture, generating applications for 
32-bit protect mode. Features 
include: protected mode version of 
the compiler: VIDEO full-screen 
source-level debugger: MS library- 
& source-compatibility; execution 
profiler: high performance linker; 
graphics library; supports 
MetaWare High C 386 runtime 
calling conventions; SAA 

PS Price: $1155 
FastFaxis 10444)05 


BASC Translator 

by Gotoless Conversion 

BAS_C Translator quick Basic or 
Basic A to C automatically, it also 
retructures any spaghetti code to 
structured indented, standard C. 
Variable are scope to laocal or 
global. Customize helps to 
translate other Basic by adding 
new statements or functions. 
Generated C source code can be 
compiled by MS/Quick/Turbo C 



Sourcerer's Apprentice- 

version Control for the Professional 

by Solution Systems 

From the company that brings you j 
BRIEF: version control with single I 
keystroke accessibility from 
BRIEF. Sourcerer's Apprentice 
tracks ail changes, who made 
them, when, and why. Easily 
recreate or combine previous 
versions of code. Experiment 
freely. Sourcerer's Apprentice can 
always bring you back. Teams 
take note: Sourcerer's Apprentice 
prevents simultaneous updates to 
the same files. 

LIST: $499 
Fast Fasti 732-13? 


PS Price: $459 


\ 





Sourcer 486 

Commenting Disassembler 
by V Communications* Inc. 
Generate detailed commented 
source code and listings from EXE,' 
COM, device drivers and memory! 
Built In data analyzer and simulator* 
separates code from data. 

Provides detailed comments on 
Interrupts, I/O ports and much 
more. Supports code written for 
8088 through 80486 processors 
and math co-processors. With the 
BIOS Pre-Processor, obtain 
detailed commented listings on 
each BIOS ROM in your system. 
LIST: SI 70 fw/BIOS FVe -Puke***) 

PS Price: $14* 

t 924-018 

in i' ■ umim\ 
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The Programmer's Shop 


WindowsMAKEir 
Professional New! 

by Blue Sky Software' n, /Candlelighl 
The fastest way to create MS- 
Windows applications in C. 
Generates the Windows ,EX£ w/ 
complete source & production files 


Run Your 386" to the MAX! 

I by Qualitas 

L 386MAX (for 386-based machines) 
I and BfueMAX (For 386-based 
R PS/2s) give your system 
m MAX I mum performance with 
DK Windows™ 3.0 support. Exclusive 

■ technologies include Flexftaive, to 
H load more programs into high 005 

■ than any other memory manager, 
H and instancing, which allows many 

■ resident programs to run reliably 
W' under Windows. 

UST PH FostFoxis 
3R6MAX 5130 5109 123-004 

1 RlucMAX $155 $149 123-010 


(no royalties). Just Point & Click to 
define the Windows user interface. 
Lets you animate your design to 
instantly test look & feel and make 
changes on the fly wihout needing 
to compile. Custom code is 
perserved during code regenera¬ 
tion. This is the power-user 
version oMhe best seller 
Windows MAKER with a lot of 
added functionality. 

LIST: $995 PS Price: $919 
FastFaxts 200/466 


PVCS Professional 439 

RTLINK Pius - by PocketSoft 419 

SourcereFs Apprentice Prof. 459 

TUB 5.0 Version Control 125 

EDITORS 

BRIEF Cali 

Epsilon 175 

KEOIT 139 

Sage Professional Editor 249 

SPF/PC - V2.1 195 

Vedit+ 159 

GRAPHICS 

Essential Graphics v3,0 349 

Graphic 319 

graphics-Menu 165 

G SS G raphics Devi Tool ki t 699 

HALO 279 

Me taW IN DOW/PLUS 369 

PCX Programmer's Toolkit 229 

OBJE CT-ORIENTED/C ++ 

Borland C++ 379 

M++ by Dyad Software Corp, 279 

Smalltalk^ 79 

Zinc Interface Library 175 

Zortech C ++ Dev. Edition 399 

OTHER PRODUCTS 

Carbon Copy Plus 159 

Dan Brlcklin's PageGarden 89 

Duplicator Toolkit - Pro 3.0 119 

Fast! 69 

Flow Charting III 199 

HEADROOM B9 

HUaak 179 

LapLlnk 111 129 

Unk & Locate ++ - ROM MSC 295 

Math Advantage 475 

Norton Utilities 5.0 149 

pcANYWHERE IV 159 

PC Tools Deluxe 6.0 99 

PC-KWIK Power Pak 119 

Pre Cursor 69 

Remote2 139 

Spin Rite II 89 

System Sleuth 109 

TimeSheet Prof. 165 

TURBO PASCAL 

Turbo ASYNCH PLUS 159 

Turbo Pascal 6,0 by Borland 107 

Turbo Professional 1Q9 


TEXT SCREEN ADD-ONS 


C Worthy W/Forms W/ARCH 359 
Green leaf DataWindows 339 
HI-SCREEN XL Professional 289 
Lexical Resolution 199 

MEWEL Window System 279 
POWER SCREEN by Blaise 129 
Vitamin C - source, menus 369 
VC Screen - painter 139 

Vermont Views Obj. + source 819 


UNIX/XENIX 

C++ for Unix 386 by ZOrtech 439 
Computer Innovations C++ 475 

db_FILE/RETRIEVE MU 569 
ESIX Systems 

ESIX/V 386 Dev. (2 user) 569 
ESIX/V 386 Dev. unttd 795 
Informix SQL Varies 

Interactive Systems 
Archi tect Wrkstn Platform 1199 
Architect Wrfcstn Developer 1850 
L PI-FORT RAN 929 

M++ for Unix by Dyad 379 

M++ for Unix w/ source 579 

Norton Utilities for Unix 249 
Unix System V.4 Complete 1425 
WordTech Quicksilver 1295 

WINDOWS 

ACTOR 225 

ACTOR Professional 449 

BRIEF for OS/2 Call 

Case: PM (for C or C++) 1899 

Case: W Corporate Version 969 



INTRODUCING 

Essential Communications 

VERSION 4.0!!! 
by South Mountain Software 
Powerful asynchronus communi¬ 
cations library. Supports Interuppt 
driven communications up to 
115,200 baud. Drives 34 ports 
with buffers to BOOK. Supports 
v.32, MNP, Hayes compatible 
modems ,X6N/X OFF ,XMODEM 
(CRC and ChecksumTX MOD E M 
i K,YMODEM,KE RMIT.2MODE M 
protocols. Provides ANSI and VT 
52/100 terminal emulations. Use 
with our /VesIdent CV library to 
write background communication 
applications. Contains all source 
code, a BBS demo. No royalties, 
LIST: S329 PS Price: $249 

FastFaxts 42411 

-:- . 



Hijaak Release 2.0 

by Inset Systems Inc. 

HUaak 2.0 Is a graphics 
conversion and capture utility that 
translates more than 36 graphics 
file formats, HUaak provides 
batch conversion capability from 
the DOS command line or from 
the user Interface. Supported 
formats Include GEM, PICT l&ll, 
CGM, HPGL, PIC, DXF, PCX, 

MAC, TIF, and support for more 
lhan 16 group 3 fax devices, A 5K , 
pop-up provides capture function 
of text screens, graphics screens, i 
and laser printer output. 

UST: $199 PS Price: *179 

FastFaxts 1085403 


Cja Ik/Views 
C-Tri eve/WInd ows 
dBFAST/Windows 
Graphics Server SDK 
Instant Windows 2,2 
KnowiedgePra Windows 
M++ V2.0 by Dyad Software 
MKS Toolkit V3.1 
MS Windows V3.1 
MS Windows DDK V3.D 
MS Windows SDK V3.0 
Multiscope OS/2 Debugger 
Multfscope Windows Debug, 
Object/1 

OS/2 PM Toolkit 1.2 
Smalltalk^/ PM 
Tempo for Wmdows 1.1 
Wndows Maker 



Actor & Prof. Actor 

by The Whitewater Group 
Actor is the Ideal way to learn how 
lo apply modern object-oriented 
programming techniques to create 
Wmdows applications fast. Move on 
to Actor Professional three powerful 
tools for the developer who's ready 
to get serious about Windows 
development: the professional 
version of Actor; ObjectGraphics tor■ 
adding sophisticated graphics to 
your Windows applications; and 
Whitewater Resource Toolkit for 
visually programming Its look and 

LIST Price *249 PS Price *225 

Prof. LIST Price *495 PS Price *449 


Windows Maker Professional 919 

P110GKAMME1& SHOP 1-800-421-8006 
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your source for solutions! 


Windows Programming for Everyone! 

K no wledge Pro W ind ows (kp win) 
by Knowledge Garden 
is an environment for rapid 
application development In 
Windows 3 or DOS. Interactive 
design tools and high-level object- 
oriented (OOP) language give 
easy control or Windows screen 
objects, fonts, icons and 
bitmapped images. Full support of 
DDE and DLL allows integration of 
Windows and DOS programs into 
one application. Experienced 
developers and power-users can 
use KPWIN to build fast, runtime 
free applications in record rime. 
Featured in " Best of 90\ 

PC Magazine, 1/15/91. 

LIST: $695 PS Price: $589 

FastFaxts 1419-011 


Ist-Class 

by AlCorp, Inc. 

Non procedural development tool 
for building training (how to) f 
configuration, and diagnostic 
applications. Based on expert 
system technology, uses induction 
and decision trees to generate 
rules. Buies automatically create 
questions and answers to advise 
users. Ability to embellish user 
Interface through built in support 
for hypertext and hypergraphics. 
Supports forward and backward 
chaining of multiple knowledge 

PS Price: $925 





CHEETAH 2.2 

by Software Science 

Over 300 features make Cheetah 
the world's most powerful editor 
for tiBASE, Fox Base, Clipper, 
Quicksilver, Force and word 
processing. Pull-down menus 
give you all the editing features 
you need and expect, and let you 
compile, link, and run your 
application form inside Cheetah. 
Extensive language help, direct 
access to creating and viewing 
Indexed dBASE tiles. buiJHn 
calculator, source formatter, and 
spelling checker are Just the tip of 
the iceberg. 

IJST: $145 PS Price: $95 

(while suppiics list) 

FastFaxts 1S43-003 



Sage Professional Editor 

by Sage Software 
The Sage Professional Editor is 
designed to create the 
applications of the 90 h s, tfs highly 
configurable and has an 
advanced windowed user 
Interface with integrated mouse 
support, on-line help and menu- 
driven commands. Has 
emulations for Brief, Vi, EMACS/ 
Epsilon and WordStar, and a 
virtual memory system for large 
files. Indudes MS-DOS, OS/2 
and Dual Mode versions on 3,5" 
and 5.25" diskettes.) 

LIST: $450 PS Price: $395 
FastFaxis IU-060 




What is FastFaxts? 



Access literature on any of our 
products via FAX machine. FREE\ 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product’s code number. Then await 
your instant print out of product literature. 




Turbo Pascal 
for Windows 
by Borland International 

If you've been waiting to gat 
into Microsoft Windows 
programming, wait no longer* 
Turbo Pascal for Windows is 
the easiest way to create 
powerful Windows applica¬ 
tions. Your programs can 
take full advantage of the 
Windows graphical user 
Interface including features 
like the Multiple Document 
Interface (MDIL Dynamic 
Link Libraries (DLLs), and 
Dynamic Data Exchange (DDE). 
Using Turbo Pascal for Windows, you can edit, 
compile, and run your programs all from within windows. And 
it includes Turbo Debugger for Windows, for debugging even 
the toughest Windows Programs. 

Turbo Pascal for Windows nas everything you need to develop 
powerful Windows applications, so you don't need the 
Microsoft Windows Software Development Kit (SDK). Open 
new windows of opportunity with Turbo Pascal for Windows. 

LIST: $250 PS Price: $209 

FastFaxts 777*130 

Object Vision 

by Borland International 

ObjectVision lets you create 
Windows applications... without 
programming! New Visual 
Programming technology uses 
graphical decision trees to 
represent and capture business 
rules. Non-technical users can 
easily create Windows business 
applications without traditional 
prog ram m ing. ObjectVision 
applications are easily con¬ 
nected to a variety of popular 
databases, and operate in a 
multi-user mode over 




Windows-supported networks. 


LIST: $495 PS SPECIAL Introductory Price: $99 

FastFaxts 777-124 



TOE PROGRAMMERS SHOP 


800 - 421-8006 


National Accounts 
800 - 446-1185 



S Pond Park; Road. Hingham, MA 02043 • Canada 800-446-3846 ■ Mass, 617-740-2510 • FAX: 617-749-2018 
Credit card orders processed only when product is shipped. Alt prices subject to change. Inti, prices will vary. 
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Mylex has the best EISA solution. 
At least that’s what people tell us. 



456™ 33MHz 


System Board 






SCSI Cachi/ig Hosf Adapter 


7Y 34020™ Graphics Controller 


The Mylex MAE486 with its 
32-bit EISA SCSI controller 
kills the competition for reading 
large sequential files in the IOBench 2 tests 

under UNIX.” Personal Workstation, June 1990 


Et feme! LAN Adapter 


“The GXE020A TIGA board 
...scored as much as 45 

t 

percent higher on our low- 
level benchmark tests than any other 
TIGA board evaluated." byte, April 1990 


“If I wanted to replace my entire 
system for optimum all-around 
performance, I’d build it from Mylex 
EISA-based boards.” 

Personal Workstation, June 1990 


“Mylex has done a lot of work with EISA, 
and we plan to use its motherboard and 
adapters in a LAN Labs Super-ATserver.'’ 

PC Magazine, May 1990 


Of course, we’ve tested our EISA peripherals for compatibility with major EISA systems. 
To see what our high-performance EISA solutions can do for your system, call us at 
1-800-446-9539, or fax us at 1-415-683-4662. In California, call 1-415-683-4600. 


rraicx 


486 is a registered trademark of Intel Corporattan.TI 34020 is a registered trademark of Texas Instruments, Mylex is a registered trademark of Mylex Corporation. 0 Mylex Corporation J 990 
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REVIEWS 


HARDWARE 


“Smart” UPSes Alert LANs to Power Problems 



U ninterruptible power supplies 
(UPSes) are heavy metallic boxes 
that sit under your desk, hum dis¬ 
tantly, and remain forgotten unless util¬ 
ity power goes off suddenly. Right? Not 
anymore. 

A new generation of network-based 
UPSes can continually apprise you of 
such important conditions as battery 
level, current input load, power quality, 
and impending malfunctions. So rather 
than a box that passively sits around wait¬ 
ing for power problems, your UPS be¬ 
comes an active device that can help you 
head off potential damage. 

To test that, I selected three UPSes 
that, to varying degrees, provide this 
kind of intelligence; American Power 
Conversion's (APC) Smart-UPS 900 
(900 volt-amperes), Elgar’s IPS/A.I. 
800 (800 VA), and Tripp Lite/Unison’s 
UniPower PS8.0 (800 VA), I chose 800- 
and 900-VA sizes because they are ap¬ 
propriate for a network the size of the 
BYTE Lab's. The Minuteman series of 
UPSes from Para Systems also offers in¬ 
telligent network features. 

Common attributes of these units in¬ 
clude software that can inform network 
users about a power failure and instruct 
them to log off. Also, the software can 
automatically shut down the network 
server after a designated log-off period. 
Each unit accommodates a variety of net¬ 
work operating systems. For evaluation, 
T chose the NetWare 386 configuration. 

Smart-UPS 900 

APC's PowerDoctor software lets you 
monitor the Smart-UPS 900 in real time. 
As screen i shows, PowerDoctor dis¬ 
plays bar graphs that indicate the current 
battery voltage, line voltage, and UPS 
load. Other statistics include line fre¬ 
quency, the internal temperature of the 
UPS, and whether the UPS is supplying 
utility power or running off the internal 
battery. 

PowerDoctor consists of two modules: 
a foreground monitoring program and a 
background logging program. The back¬ 
ground logging program Tuns as a TSR 
program: You can program it to regular¬ 
ly sample the status of the Smart-UPS 
and record the results in a log file. You 


can easily move log-file results into 
spreadsheet programs, such as Lotus 1- 
2-3 or Microsoft Excel. 

APC’s PowerChute software runs on 
the network server and brings Power- 
Doctor’s logging and display capabilities 
to the network operating system. It moni¬ 
tors the status of the Smart-UPS and sig¬ 
nals workstations of a shutdown. Net¬ 
work managers select the shutdown time; 
when shutdown time expires, Power- 
Chute gives one last warning to network 
users and “downs” the network. 

The front plate of the Smart-UPS 900 
has plenty of LEDs to provide status in¬ 
formation. This includes two vertical- 
bar-graph LEDs and a load-indicator bar 
graph that displays the current load as a 
percentage of the UPS's capacity. The 
bar graphs provide a range of data, in¬ 
cluding battery charge and utility-power 
voltage levels (in steps of 6 volts starting 
at 98 V). Another LED tells you if the 
system is connected to acceptable utility 
power, and an “on battery” light shows 
when the Smart-UPS is running on bat¬ 
tery power. (With the “replace battery” 
light, the Smart-UPS tells you when its 
battery can no longer hold a charge. Nor¬ 
mally, this will occur once every two to 
three years, according to the company.) 

When the Smart-UPS detects that util¬ 
ity voltage has fallen to brownout levels 


of between 90 V and 103 V, it can raise 
incoming power by up to 12 percent with 
SmartBoost, an internal step-up trans¬ 
former. If the Smart-UPS 900 senses a 
brownout, it first switches to the battery 
and then monitors the line for 4 seconds 
to ensure that voltage levels aren’t wors¬ 
ening. If the line is stable, the UPS en¬ 
ables the SmartBoost feature and takes 
the battery off-line so extended brown¬ 
outs don't consume battery power. 

In the unit's back is a nine-pin female 
connector, which is the computer inter¬ 
face port. In standard mode, the port's 
pins send and respond to simple voltage 
transitions. In “smart mode,” the port 
acts as a true RS-232 port (which is how I 
tested it). Adjacent to the serial connec¬ 
tor is a set of four DIP switches that let 
you set internal parameters. For exam¬ 
ple, you can move the top of the ac¬ 
ceptable voltage range higher and desen¬ 
sitize the system to battery switchover in 
case your line voltage makes frequent ex¬ 
cursions into the “marginally safe” 
zone, which would ordinarily trigger the 
unit. 

UniPower PS8.0 

Unlike the other UPS systems in this re¬ 
view, the UniPower is not meant to sit on 
the floor, hidden under a desk. Its small 
footprint makes it ideal for placement 
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SMART” UPSES 




Screen 1: 

PowerDoctor 
software , 
available with the 
Smart‘UPS 900 , 
displays bar 
graphs that 
indicate the 
current battery 
voltage, line 
voltage, and UPS 
load. 


between the CPU case and the monitor. 
This means you won't have to get down 
on your hands and knees to access it. 
Also, the unit's designers recessed a 
light in the front panel, so if power goes 
out, this backup light can illuminate 
your keyboard while you type in a shut¬ 
down sequence. 

The UniPower also provides a t4 re- 
mote-on” feature using two RJ-11C tele¬ 
phone jacks that let you connect the UPS 


to a telephone and a modem. You flip a 
toggle switch to enable the remote-on 
feature. Whenever the UniPower detects 
the ring signal of an incoming phone 
call, it turns on automatically, thus ap¬ 
plying power to your computer system. 
Your AUTOEXEC.BAT file launches 
any application that you want to run re¬ 
motely. When you've finished and you 
disconnect, the UniPower waits 2 min- 
utes for your applications software to ter¬ 


minate and then shuts itself off and waits 
for the next ring. (APC's documentation 
describes a similar remote-on accessory 
for the Smart-UPS 900, but I didn't re¬ 
ceive this accessory in time for testing.) 

The UniPower’s front panel looks ab¬ 
solutely Spartan compared to the other 
units. An AC status light and audible 
alarm signal power conditions with vari¬ 
ous colors and flashing lights. The alarm 
sings in pulses of various durations de¬ 
pending on the problem, so you can tell 
what's happening to your UPS even if 
you canT see the front-panel lights. The 
other front-panel LED indicates battery 
charge levels. 

Tripp Lite/Unison sells Ocean Isle's 
Network Monitor to run with the Uni¬ 
Power. This software runs as a NetWare 
loadable module (NLM) under Novell's 
NetWare 386 (there is also a value- 
added-process version of Network Moni¬ 
tor for NetWare 286). It keeps an eye on 
the serial-port signals running from the 
UniPower, and, in case of a power fail¬ 
ure, it signals workstations of the upcom¬ 
ing shutdown. After a supervisor-select- 
able delay to allow users to log off, 
Network Monitor sends a last broadcast 


GET A HANDLE ON YOUR HARD DRIVE 


Plugs directly to the paraHel printer 
port. No controller cards or 
preconfiguration of the host PC. 

At last — a portable, cartridge •'based hard 
drive that attaches instantly to any IBM or 
compatible PC, 

O' Perfect for laptops, high security, transporting data 
bases, CAD, desktop publishing, service 
organizations and more. 

O' Quick data transfer rates with unlimited storage 
capacity on 44MB removable cartridges by SyQuest 
Technology. Full DOS functionality. 

O' From the makers of TapeXchange, the original 
parallel connected portable tape backup system with 
worldwide distribution. 

Call today for introductory pricing. Dealer 
inquiries invited. 

<800) 232-4687 / (303) 431-8991 FAX: <303) 431-9056 



SyQuest 


INTERPRETER 


DISCXCHANGE 

11455 W. 84th Avenue, Wheat Ridge, CO 80033 
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LOOKS LIKE A JOB 
FOR MINUTEMAN. 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you’re protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in 
the event . 

of power : l I S57i 

failure, it will safely and 
automatically shut down your 
network, using your operating 
system or our own software. 
Even if you’re not there. 

There’s a Minuteman to fit 
your needs, large or small. 
Including 220-volt international 
models. And we ship orders 
the same day they’re received. 

So call us. You can’t stop 
disaster from striking. But you 
can keep it from hurting you. 

1-800-238-7272 



STANDBY UPS MODELS 

300 VA lo 2300 VA 

Sinewave output: 1 
msec Transfer 

0N-UNE UPS MODELS 

500 VA to 10,000 VA 

Static by-pass standard 

True on-line sinewave 
outputs 



UNATTENDED SHUTDOWN 

Via your operating 
system or our software, 
interfacing: 

Novell 286 VAP and 
386 NLM 

ELS Level II 

AIX for IBM RS6000 
Version 3.1 & up 

AIX for IBM RT 
Version 2.2.1 & up 

3COM 

LAN Manager 
Banyan Vines 


AT&T 3B2 


AT&T UNIX 386 
Version 3.2 


SCO UNIX 386 
Version 3.2 & up 


SCO XENIX 386 
Version 2.3.2 & up 


SCO XENIX 286 
Version 2.2.1 & up 


Sun OS Sun 4 
4.03 & 4.10 & up 


Sun SPARC Version 
4.03 & 4.10 & up 


SUN OS Sun 3 
Version 4.01 & up 


DEC VMS Version 
5.1 & up 


Custom configuration 
any system 


.fgaiAN 



International Models: 220v 240v 
Novell approved UPS monitor boards 



UNINTERRUPTIBLE POWER SUPPLIES 


© Para Systems, Inc. 1455 LeMay Drive. Carrollton. Texas 75007 Phone: 214-446-7363 FAX: 214-446-9011 











SMART” UPSES 



Screen 2: LanSafe 
A.I.+ control 
software for 
Elgar's IPS/A.I. 
shows 

instantaneous 
values for 
incoming voltage 
and line 
frequency, 
outgoing power 
and equivalent 
volt-amperes, 
battery level, and 
other parameters . 
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ACTION SUMMARY 


■ LAN-BASED UPSES 

■ WHAT THEY DO 

Combined with "smart" 
software, they inform network 
users about a power failure, 
broadcast log-off messages, and 
automatically shut down the 
network server. By continually 
monitoring battery levels and 

E ower quality, they can help you 
ead off potential damage 
caused by faulty power conditions. 

■ WHAT WE RECOMMEND 

Our highest marks go to the 
Smart-UPS 900 because of its long 
holdup time, its power-monitoring 
software, and the SmartBoost 
feature, which helps the UPS 
survive extended brownouts. 

■ WHAT YOU'LL PAY 

Smart-UPS 900: $999; 
PowerChute software (available 
for Novell's NetWare 286 and 
386, IBM LAN Server, SCO Xenix 
286 and 386, SCO Unix System 
V/386, AT&T Unix, Interactive 
Unix, LAN Manager, 3 +Open, 
and AppleShare): $99; 
PowerDoctor software: $99 
I PS/A. I. 800: $899; LanSafe A.I. 
386+ software for Novell 
NetWare 386 (as tested): $ 135; 
LanSafe A.I. 286+ for NetWare 
286: $99 

UniPower PS8.0: $ 999; 

NetWork Monitor for Novell 
NetWare 286 and 386: $99.95 



message of impending shutdown. About 
a minute later, it downs the server. 

IPS/A.I. 800 

Elgar’s IPS/A.I. 800 uses LanSafe A.I. 
control software to view the status of the 
UPS and provide a software control panel 
to adjust internal parameters and run 
system tests. With the optional software, 
the unit continuously updates status dis¬ 
play (see screen 2) to show instantaneous 
values for incoming voltage and line fre¬ 
quency, outgoing power and equivalent 
volt-amperes, battery level, and other pa¬ 
rameters. If you have a significant num¬ 
ber of power problems that you’d like 
documented, you can program the soft¬ 
ware (a portion of which runs as a TSR) 
to periodically write line-status informa¬ 
tion to a log file. Since part of the soft¬ 
ware runs as a TSR, even when you’re in 
another application a pop-up window can 
alert you to a problem. 

LanSafe A.I. + is a network version of 
the IPS/A.I.’s control software. I tested 
it under NetWare 386. To run LanSafe, 
you create a user named LanSafe with 
supervisor and console rights. You then 
install an NLM that’s loaded when the 
server boots up. Once it’s installed, the 
NLM acts like a user and will respond to 
English-language messages. The lexicon 
is limited but more than sufficient for 
this purpose. For example, if you enter 

Send “What is the power status’’ to 
LanSafe 

you’ll get a quick response of 

“Commercial power and batteries are 
OK.’’ 

Under normal circumstances, this 
command interface is active for only 10 
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minutes after the network boots up. 
After that, you have to send a “Set User 
Command Interface On’’ message to 
LanSafe. When you’re done talking to 
this artificial user, you send a “Set User 
Command Interface Off’ message. This 
keeps LanSafe from responding sporadi¬ 
cally to broadcast messages. 

Other network workstations with an 
attached IPS/A.I. UPS and running Lan¬ 
Safe become “power nodes.” That is, 
you can execute LanSafe’s console pro¬ 
gram and view the status screen of an¬ 
other user’s UPS. (The screen is identi¬ 
cal to the single-user version of IPS/A.I. 
software.) You can even issue self-tests 
across the network so a network adminis¬ 
trator can monitor the entire network 
without leaving his or her office. 

As with the other network packages 
tested, LanSafe continuously monitors 
the condition of the UPS. If a power out¬ 
age occurs, LanSafe warns all network 
users of the condition. After a sufficient 
delay, LanSafe downs the network. 

The front panel of the UPS contains 
five LEDs that illuminate various colors 
and flash sequences. This variety is not 
simply meant to impress. A single glance 
at the LEDs tells you about the condition 
of a host of line conditions. The trick, of 
course, is to remember the language of 
the LEDs: I found it necessary to keep 
the IPS/A.l.’s 15-page manual handy for 
that reason. 

The UPS uses a 15-pin female connec¬ 
tor for communication with a host sys¬ 
tem. The function of this connector can 
be set by DIP switches to either standard 
or smart mode. 

Holdup Times 

My evaluation focused on the software 
that ships with each of these units. But 
power reliability remains the most im¬ 
portant job of a UPS. To test this, I re¬ 
corded holdup times—the period be¬ 
tween the interruption of utility power 
and when the UPS shuts off its outputs. I 
charged each UPS overnight and con¬ 
nected them one at a time to a load work¬ 
station. I installed a variable transformer 
between the UPS and the utility power 
and ran the input voltage down to 0. 

Shutdown time varies depending on 
the size of the load. My load workstation 
was a 10-MHz AT clone with a 5 *4-inch 
floppy disk drive, a hard disk drive, a 
Western Digital network adapter, and a 
VGA card connected to a Tatung moni¬ 
tor. This amounted to a power draw of 
about 120 watts (the VA rating was about 
240). 

Based on these tests, the Smart-UPS 
900 performed the best, with a holdup 

Circle 353 on Inquiry Card. - * 



















C BEYOND 640K DOS 


Let Phar Lap’s new 
286IDOS-Extender™ turn 
your Microsoft C compiler 
into a multi-megabyte 
power tool! 

It's never been so easy to 
C beyond 640K DOS. 

YouVe been hearing a lot lately about DOS 
Extenders and their ability to let you create 
large programs beyond the 640K DOS limit 
Now Phar Lap® makes it easier than ever! 
With your copy of Microsoft C and our new 
286IDOSExtender youVe got all the tools 
youTl need to quickly and easily build multi¬ 
megabyte proteeted-mode applications - 
often by simply relinking without making 
source code changes. 286! D OS-Extender 
enables you to build programs that have 
room for more features and capabilities 
without having to suffer with overlays or 
EMS. But the best news is you don't have 
to give up any of your Microsoft C tools, 
including your CodeView debugger. 


And with 286IDOS-Extender you'll not only 
have plenty of memory for your applications 
but also for the Microsoft C 6.0 compiler 
itself. No more crippling "Out of Heap" 
messages when compiling underWindows 
or with networks. 

Total Compatibility 

Because 286IDOS-Extender is embedded 
into your program, it is invisible to the end- 
user. Your program looks exactly like any 
other DOS application. There's no new 
operating environment for your end-users 
to buy or learn. Any of the 30 million 80286, 
386, or 486 PCs that can run MS-DOS or 
PC-DG3 can run 286ID OS-Extender, And 
because Phar Lap products support the 
XMS, VCPI, and DPMI standards, 
applications built with 286IDOSExtender 
can run under a variety of environments 
besides MS-DOS, including DESQview 
and all modes of Microsoft Windows. 

Field Proven Technology 
Phar Lap is also the developer of the award- 
winning 386IDOS-Extender™, which has 
been used in over 600 applications including 
AutoCAD 386 and IBM Interleaf Publisher. 


386IDOS-Extender is designed for 
programs that require the ultimate in 32-bit 
speed and performance on 386 and 486 PCs. 
By utilizing either of our DGS-Extender 
technologies, industry leaders are keeping 
their competitive edge and delivering ah 
the functionality and capabilities that their 
customers have been asking for. 

So if DOS is looking smaller than ever, 
call Phar Lap today. 

And C what it's like beyond 640K. 

Phar Lap 2861DOS-Extender SDK 
$495, 

We open a world of memory. 



Phar Lap Software. Inc. 
60 Aberdeen Avenue 
Cambridge, MA 02138 
617-661-1510 
FAX 617-876-2972 


natemai holders: ^DOS-Extender 1 * and 386IDOSExtender™ 
Phar Lap Software, Inc.; Windows™ - Microsoft Ctirp.; DESQview™ - 
Quarterdeck Office Systems; Interleaf Publisher™ - Interleaf, Inc,. 
Registered trademark holders: Phar l - Phar Lap Software, Inc.; 

MS-DOS^, Microsoft®!, am] CodeView®) - Microsoft Corp.; 
AutoCAD®) - Autodesk, Inc.; IBM® - IBM Corporation. 

© 1991 Phar Lap Software, Inc. 
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Go from the palm 
of your hand to an 
XT’, AT", 386" or 
486'' Desk Top; 
then go to your 
laptop. 


The RHD60 is a 
fast 22ms. ultra- 
small 60 mega¬ 
byte removable 
hard drive. 


Secure it in your 
safe, carry it in your 
briefcase. Take it 
from the office to 
your home, or away 
on a trip. 


Weighing less 
than seven 
ounces, this 
rugged disk 
storage is inter¬ 
changeable with 


most notebook, 
laptop, or desktop 
PCs which are 
equipped with a 
Disctec docking 
bracket. 


Call toll free 

1-800-553-0337 

to order the world’s 
smallest removable 
hard drive for your 
system. Only $895. 


904 Railroad Ave.; Winter Park, Florida 32789; (407) 645-0001 


“SMART” UPSES 


time of 62 minutes, followed by the TPS/ 
A.I. 800 at 40 minutes and the UniPower 
PS8,0at31 minutes. 

Close Contest 

Compared to the other two units, the 
UniPower PS8.0 suffers from fewer AC 
outlets: four, as opposed to six on the 
others. This could be remedied with a 
bus strip, but that might tempt users to 
overextend the capacity of the UPS, The 
UniPower is also the least intelligent of 
the three. Given that the UniPower is in 
the same price class as the others, l don't 
recommend it unless you need its remote- 
on feature. 

The race between the Smart-UPS 900 
and the IPS/A.I. 800 is almost a dead 
heat. Although the Smart-UPS per¬ 
formed noticeably better than the IPS in 
the holdup tests, both manufacturers say 
the UPSes can sustain equivalent battery 
loads for approximately the same amount 
of time. Ultimately, I would choose the 
Smart-UPS based on its SmartBoost fea¬ 
ture. Given the vagaries of utility power 
in many parts of the country, this feature 
could help the Smart-UPS survive ex¬ 
tended brownouts that would send the 
IPS/A.I. onto battery power. ■ 


Rick Grehan is the technical director of 
the BYTE Lab. You can reach him on BIX 
as fi rick_g. ” 


COMPANY INFORMATION 


American Power Conversion 
(Smart-UPS 900) 

132 Fairgrounds Rd. 

P.O.Box 278 

West Kingston* RI 02892 

(800)541-8896 

(401) 789-5735 

fax:(401)789-3710 

Circle 1226 on Inquiry Card. 

Elgar Corp. 

(IPS/A.I. 800) 

9250 Brown Deer Rd. 

San Diego, CA 92121 
(800) 733-5427 
(619) 458-0250 
fax: (619) 458-0267 
Circle 1229 an Inquiry Card. 

Tripp Lite/Unison 
(UniPower PS 8,0) 

500 North Orleans 
Chicago, IL 60610 
(312) 329-1777 
fax; (312) 644-6505 
Circle 1230 an Inquiry Card- 
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Get the real tiling 
fa* the price of a reproduction. 



Tine PostScript printing for only $1,999*: 
microLaser PS17 firm Texas Instruments. 


Not ; you can afford the powerful font 
and graphics capabilities of the industry- 
standard PostScript software from Adobe® 
The microLaser PS 17 features true 
Adobe PostScript printing so you don’t 
have to settle for an imitation that costs 
about the same, but gives you less. Plus, 
microLaser offers these other advantages: 

17 Scalable fonts. Plenty to get you 
started. If you need more, choose die 
microLaser PS35 model, with 35 PostScript 
fonts. Both PS17 and PS 35 models feature 
the new Adobe ATM™ font rendering 
technology, which improves the 
quality' of PostScript fonts and 
prints them significantly faster. 

The industry standard* With 
microLaser and PostScript, you can access 
more than 600 high-quality typefaces and 
over 4,000 software applications. It’s also 
compatible with the HP LaserJet® Series II 
and allows you to switch between the HP 
and PostScript modes easily. Plus, you 
can connect microLaser to your PC, 
Macintosh® or virtually any type of 


m 



computer hardware, 

Superior paper handling. 
microLaser’s paper drawer holds 250 sheets 
— and it conveniently slides inside the 
printer to save space. An optional, second 
250-sheet paper drawer and envelope 
feeder are available for extra versatility'. 

The smallest footprint you’ll 
find. At only 13.4'" wide and 14-2" deep, 
microLaser offers what BYTE magazine 
calls, “an exquisitely small footprint and a 


compact design, destined for a cramped 
desktop.”** 

If you’ll not ready for PostScript yet, 
you can buy the standard microLaser for 
$1,449*. Then as your needs grow, so do 
microLaser's capabilities — without tools 
or technicians. Just add upgrade boards 
for PostScript software, more memory 
and optional interfaces. Or plug in 
microCartridges for additional fonts and 
emulations. 

With all of this capability, why settle 
for less than the microLaser with PostScript? 

Call us for additional infbnnation and 
the name of a dealer near you. 

1 - 800 - 527 - 3500 . 




, Texas 
Instruments 


© 1991TI71822 

*T1 suggested list price **0VTE maganne. July 1990 issue. microLaser is a trademarkof Texas 1 nsmimerra. ATM is a trademark and Adobeand PostScript arc registered trademarksot'AdobeSystems, Inc 
LaserJet is a registered trademark of Hewlett-Packard, Inc- Macintosh ts a registered trademark ot Apple Computer, Inc- 
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Even This Is More Confining Than Clipper. 


just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity, Clipper’s open architecture lends unprecedented freedom to 
application development. 

Unlike fixed systems, Clipper never forces you to “make do”. Its language is 
fully extensible with user-defined functions and new user-defined commands. 

You can extend the language with routines written in Clipper itself, or integrate code 
from other languages like C, Assembler, dBASE® and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 

But if a customizable language isn't enough, there’s even more elbow room. 
Database and I/O drivers can be supplemented or replaced. Even Clipper's linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you’re done, Clipper’s compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 

So, don't let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 

5m0 

The Application Development Standard 

213/390-7923 

Ask For Department-A 


m Nantucket 
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REVIEWS 


SOFTWARE 


QEMM-386 and 386Max 
Square Off Under Windows 


BRETT GLASS 


M any PC users rely on an expanded- 
memory manager (EMM) to deal 
with DOS's 640K-byte memory 
barrier, but users who run Windows in 
enhanced mode on 386-based systems 
have a particularly strong incentive. The 
TSR programs and device drivers that 
they load into the lower 640K bytes of 
DOS memory reduce the amount of 
space available in every DOS window. 

EMMs help by loading device drivers, 
network shells, TSRs, and parts of DOS 
into the high memory area between 640K 
bytes and 1 megabyte—freeing between 
64K and 128K bytes of conventional 
RAM, They also support the Extended 
Memory Specification (XMS), the Ex¬ 
panded Memory Specification (EMS), 
and the Virtual Control Program Inter¬ 
face (VCPI). Two other features—the 
ability to backfill conventional RAM if 
your system has less than 640K bytes, 
and to sort memory by speed—won't 
work if you*re running Windows in en¬ 
hanced mode. 

The combination of Windows and a 
third-party EMM is by no means bullet¬ 
proof. I tested two industry leaders— 
QEMM-386 and 386Max—to see just 
how well these products work in general, 
and in the Windows environment in par¬ 
ticular. 1 also installed Blue Max, the 
Qualitas version of 386Max with special 
features for IBM’s PS/2 computers. All 
the products support Microsoft's VxD 
driver standard, which allows EMMs to 
launch Windows in enhanced mode, 

I tested Quarterdeck's QEMM-386 
5.12 and Qualitas' 386Max 5.1 and 
BlueMax 5.1 for PS/2s. For each prod¬ 
uct, I compared features and compatibil¬ 
ity with Windows 3.00a. I also compared 
how much high RAM each made avail¬ 
able for loading programs above conven¬ 
tional memory (see the table). 

My test-bed included an Eve rex Step 
386/33 system with 4 MB of RAM, and a 
Northgate Elegance 386/33 system run¬ 
ning MS-DOS 3.3 with 1 MB of fast 
32-bit RAM on the motherboard and a 
3-MB AST RAMvantage memory card 
in the backplane. I also tested BlueMax 



Photo 1; 

Manifest 
graphically 
illustrates how 
your system uses 
memory and lets 
you tune QEMM 
for maximum 
efficiency. This 
screen shows how 
my test system 
has allocated the 
lower 1 MB of 
system memory* 


Photo 2i 

Qualitas's ASQ, a 
companion utility 
for 386Max t 
includes an 
excellent on-line 
tutorial on memory 
management. Like 
Manifest, it 
displays system 
information 
graphically, but 
it doesn V offer 
as much detail , 



and QEMM-386 on an IBM Micro Chan¬ 
nel PS/2 Model 55 SX running PC-DOS 
4.0, with 2 MB of RAM. 

All systems included a color VGA 
monitor. I installed a Microsoft Serial 
Mouse and Windows 3.00a on all ma¬ 
chines. I ran CHKDSK from the main 
DOS prompt and from within Windows, 
running in both standard and enhanced 
mode, to determine available memory. I 
also ran several DOS and Windows ap¬ 
plications to test system stability. 

QEMM-386 

Version 5.12 of QEMM-386 has several 
improvements over earlier versions, in¬ 
cluding a better VxD driver, support for 
standard mode and foreign-language ver¬ 
sions of Windows, and the ability to use 
the “Close Window'* command on a 
VCPI application running in a DOS win¬ 
dow. Also included is VIDRAM, a util¬ 
ity that lets you use EGA and VGA high 


memory space to increase DOS memory 
by up to 96K bytes when running text¬ 
mode programs. Finally, Quarterdeck 
bundles Manifest, a system analyzer (see 
photo 1). 

Both QEMM and 386Max write to the 
distribution disk during installation. 
Both can damage your disks by doing so, 
but QEMM is more likely to because it 
writes to a low-density disk from what is 
most likely a high-density drive. Install 
from a copy to be safe. 

The installation program then showed 
a summary of the default options and 
asked me if I wanted to change them, 1 
did and entered a series of dialogues that 
gave me a chance to make the changes. 
Alas, the options shown on the summary 
screen don't quite match the ones that 
you see if you decide to change them 
later. For instance, the option “Fill all 
high memory with RAM?" later be¬ 
comes " Do you want to load resident pro- 
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QEMM-386 AND 386MAX SQUARE OFF 


AVAILABLE HIGH RAM UNDER 386MAX AND QEMM-386 


A 386 memory manager makes more high memory available so you can move 
more device drivers and TSR programs above the 640K-byte space. I ran each 
program's optimizer to see how much high RAM it made available on the 
Northgate and IBM PS/2 Model 55 SX test machines. 386Max freed less high 
memory initially because it excluded part of the monochrome display area. 
When [forced 386Max to include this area , the number increased to 112K 
bytes, but about 64K bytes of memory was lost in each DOS window . 

Blue Max excelled on the PS/2 due to its BIOS compression capability. Note 
that / allocated a 64K-byte EMS page frame during testing. If you don V run 
programs that require EMS outside of Windows, all three EMMs will yield 
another 64K bytes of space for loading TSRs high. (N/A — not applicable.) 

Northgate JBM PS/2 Model 55 SX 

QEMM-386 112K bytes 96K bytes 

386Max 68K bytes N/A 

Blue Max N/A 152K bytes 


grams above the video memory?” 

The remainder of the installation went 
smoothly. I ran QEMM's Optimize util¬ 
ity, which configures your system to load 
TSRs and device drivers high. The utility 
worked without a hitch but didn't offer 
me the option of excluding drivers that I 
know misbehave when loaded high. 

I then rebooted, only to get an error 
message and a beep each time the ma¬ 
chine started up. The cause: QEMM had 
not removed HIMEM.SYS, which was 
trying to load on top of QEMM in the 
CONFIG.SYS file. I took the line out 
manually to eliminate the message. I 
then ran Manifest, which offered more 
suggestions for tuning the system. It told 
me that I could save additional memory 
by adding the line STACKS 0,0 to my 
CONFIG.SYS file. Optimize, when tun¬ 
ing my system, didn't point out this po¬ 
tential optimization. 

Optimize is generous with high RAM 
space—a trait that may motivate you to 
reconfigure things later. On the PS/2 
(with 2 MB of RAM, 1092K bytes avail¬ 
able to DOS), 1 could not open a DOS 
window in enhanced mode due to insuf¬ 
ficient memory. Manifest revealed that 
QEMM had mapped extended memory 
into as much of the upper address space 
as it could, even where it hadn't loaded 
any programs. I solved the problem by 
reconfiguring QEMM to return some of 
this space to the pool of available RAM. 

On the Everex Step 386/33,1 detected 
another waste of RAM. The Everex 
BIOS ROM copies itself into high mem¬ 
ory to improve speed. But Optimize, in 
an attempt to speed up the system, did 
this a second time, thus wasting precious 
space. (It didn't notice that there was no 
speedup obtained by doing this.) 

Once QEMM was installed, all the 


machines ran fine under DOS, but Win¬ 
dows didn't work until I tinkered with the 
options manually and consulted special 
information not in the standard docu¬ 
mentation. The Windows 3.0 supplement 
to the manual contains a few tips, but the 
truly necessary advice comes in the form 
of three technical notes—designated 
W3, WT, and WR—that are available 
from Quarterdeck or from the Desqview 
conference on BIX. Once I finally chose 
the right options, Windows ran well, 

386Max and BlueMax 

386Max works with any 386-based AT 
clone; BlueMax adds special features for 
IBM's PS/2s. Qualitas claims that both 
have significant advantages over QEMM 
when handling TSRs in Windows and on 
IBM PS/2s. They do, however, have one 
distinct disadvantage: Both support Win¬ 
dows only in enhanced mode. (I’ll refer 
to both as 386Max, except where features 
are specific to BlueMax.) 

The installation process is easier than 
with QEMM, and it's Windows-aware. It 
noticed Windows on my disk and offered 
to support it. Queries included informa¬ 
tion on how my answers would affect 
Windows^ The installation program re¬ 
moved HIMEM.SYS and swapped in 
386MAX.SYS automatically. The Maxi¬ 
mize optimization program lets you load 
TSRs and device drivers low if you know 
that they won't work when loaded high. I 
didn’t need to read any technical notes— 
or even look at the manual—to get an in¬ 
stallation that worked the first time. 

QEMM has one feature that 386Max 
lacks. It always allocates extended and 
expanded memory from a common pool, 
so you needn't decide in advance how 
much to devote to each. 386Max must 
know in advance how much to give to 
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ACTION SUMMARY 


EXPANDED MEMORY MANAGERS 

WHAT YOU'LL UK! 

Both programs let you load TSR 
programs and device drivers m 
high memory above the 640K- 
bvte DOS partition. 386Mox and 
BlueMax are easier to get 
working with Windows; QEMM 
lets you run Windows in standard 
mode under DOS or Desqview. 

I WHAT YOU'LL DISLIKE 

If the optimization programs 
don't work, you won't find any 
easy answers. Be prepared to do 
a lot of experimenting. 

I SYSTEM REQUIREMENTS 

386 or 486 computer 

I WHAT WE RECOMMEND 

Go with QEMM-386 if you run 
Windows in standard mode or 
want to use Desqview. 

Otherwise, both 386Max and 
BlueMax do a better job of 
getting you up ond running the first 
time, BlueMax frees up far more 
memory on PS/2 systems. 

I WHAT YOU'LL PAY 
QEMM-386 5.12: $99.95; 
386Max 5.1: $130; 

BlueMax 5 Ji $155 

l FOR MORE INFORMATION 

Qua litas, Inc. 

7101 Wisconsin Ave., Suite 1386 
Beth es da, MD 20814 
(301) 907-6700 
fax: (301) 718-6060 

Circle 1231 on Inquiry Card. 

Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9851 
Fox: (213) 399-3802 

Circle 1232 on Inquiry Card. 


each, and you can't change your mind 
without rebooting. There's one excep¬ 
tion: When you start Windows in en¬ 
hanced mode, 386Max can pull a switch 
and make as much memory as possible 
into XMS RAM, Windows then provides 
EMS emulation for DOS windows. 

continued 
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Before You Blow $500 
On Lotus 1-2-3, Excel Or 
Ouattro Pro, Read This. 
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CA90s 



It’s the beginning of a revolution. 

The affordable spreadsheet revolution. Now every 
user in America can afford the 
most advanced spreadsheet 
technology. The latest break¬ 
throughs. Newest features. 

Hottest 3-D graphics. 

It’s all there inside 
SuperCalcS, With Lotus 1-2-3 
Ma&rafrw^ci compatibility, presentation 
s^hwz-ff.q Ua iify graphics and spread¬ 
sheet linking, SuperCalcS has become one 
of the most popular, best-selling spread¬ 
sheets in the industry. 


8% SuperCalc' 5 Tl 


G4£ Computing 
Architecture For 


More than 3,000,000 copies have been sold and unlike 
some others, SuperCalcS runs on virtually every type of PC 
that exists. 

If you’ve been thinking about moving up to a 
more powerful, full-featured spreadsheet, now’s 
the time. Move up to SuperCalc5 and get every¬ 
thing you’ve always wanted for hundreds of 
dollars less than Lotus 1-2-3, Excel or Quattro 
Pro. For the name of your nearest SuperCalcS 
dealer call 1-800- 
CALC-149. 

Do it right now. | 

After all, at this 
price, why wait? 


Qomputer 

/■SSOOATES 

Software superior by design. 


© 1991 Computer Associates Internationa], lnc„ 711 Stewart Avenue. Garden City, MY 11530-4787. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 
Excel is a registered trademark and Windows is a trademark of Microsoft Corporation, Quattro Pro is a registered trademark of Borland International, Inc. 
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QEMM-386 AND 386MAX SQUARE OFF 


386Max freed up approximately the 
same amount of conventional memory as 
QEMM did under DGS, and BlueMax 
did something better, ft rearranged the 
mapping of PS/2 peripherals to provide 
the greatest possible amount of contigu¬ 
ous high RAM. Its BIOS compression 
feature reclaimed the space that was used 
by IBM's A BIOS (advanced BIOS), 
power-on self test, and ROM BASIC— 
parts of the ROM seldom (if ever) used 
under DOS. BlueMax made almost 64K 


bytes more memory available for loading 
programs high on the PS/2 than did 
QEMM. 

The TSR instancing feature makes life 
easier for heavy Windows users. If you 
load a TSR before Windows and then 
bring it up simultaneously in multiple 
DOS windows, your actions in one win¬ 
dow may confuse the instance of the TSR 
running in the next, potentially scram- 
bling data. Qualitas' instancing feature 
gives each invocation of the TSR its own 


copy of the data, preventing conflicts. 

The 386UTIL memory-snooping util¬ 
ity isn't as good as Manifest. QuaJitas 
also offers a more advanced, Manifest¬ 
like utility, called ASQ (see photo 2), for 
free. It's better, but still not quite as 
good as Manifest. It's not bundled with 
386Max, so you'll have to download it 
from CompuServe or ask Qualitas to 
send it to you. 

On Your Own 

You're more likely to need help with 
QEMM than with 386Max or BlueMax. 
But if either package fails to work, the 
installation process becomes a trial-and- 
error exercise. The technical-support de¬ 
partments of both companies are over¬ 
burdened; expect busy signals and long 
waits on hold. Neither company has a 
toll-free help line. When I called Quar¬ 
terdeck, the line was continuously busy. 
When I finally got through, I waited for 
more than 15 minutes to speak with a 
representative. Qualitas' voice-mail sys¬ 
tem gave me the option of holding, talk¬ 
ing to a receptionist, or leaving a voice- 
mail message; I spent less time on hold, 
and a support technician called back 
quickly after 1 left a message. 

QEMM-386 and 386Max both do the 
basics well. In terms of the amount of 
memory provided at the DOS prompt, 
my test results showed a dead heat except 
in a DOS window in enhanced mode on 
the PS/2. In this case, QEMM came out 
ahead by about 30K bytes. On the other 
hand, BlueMax did better at providing 
high RAM on the same machine. 

Either 386Max or BlueMax is a good 
choice if you're looking for a simple in¬ 
stallation process that's likely to work 
the first time. You'll also want 386Max 
if you intend to pop up multiple copies of 
a TSR in several virtual DOS windows. 

Choose QEMM-386 if you want to use 
Desqview as your DOS multitasker. It’s 
the only choice if you want to run Win¬ 
dows in standard mode or if you want to 
backfill your DOS RAM to 640K bytes. 
And it's better if you run a mix of pro¬ 
grams outside Windows that demand 
both XMS and EMS memory. QEMM 
requires more experimentation, but 
Manifest is a great help when you're 
fine-tuning. Its VIDRAM utility, which 
reallocates up to 96K bytes from the 
EGA and VGA high memory area to con¬ 
ventional memory, is excellent if you're 


Brett Glass f a frequent contributor to 
BYTE, is a programmer, hardware de¬ 
signer, author , and consultant in Palo 
Alto, California. You can reach him on 
BIX as “glass .” 


sx/Nowr 

Upgrade IBM PS/2 Models 50 & 60 


Faster than a 55SX at less than 1/4 the cost! 


Performance 

Ratings 


Norton SI 


Landmark 


Dhry stones 


Whetstones 


Incremental 

Cost 


PS/2 Model 
50 or 60 


9.8 


9.8 


1842 


36.9 K 


A New PS/2 
Model 55SX 


15.3 


15.1 


2986 


58.9 K 


$3,895 


SX/NOW!™ in your SO or 60 

16 MHz 

20 MHz 

17,6 

21.5 

23.2 

27,8 

3250 

3584 

69,0 K 

83.4 K 

$895 

$995 


80386SX16 & 20 MHz processor Upgrades 
from KlMte features: 

116 Kbytes of Cache Memory 
I Onboard 16 or 20 MHz Processor Clock 
I Requires NO Expansion Slot 
I 80387SX Math Co-Processor Socket 

Call Sigma for Your Upgrade Options. 



2 


Sigma Data 


Tel: 800-446-4525 
Fax: 603-526-6915 


P.G. Box 1 790 
New London, NH 02357 

t-Year Warranty and 30-day Money Back Guarantee. 

VISA, MC, AMEX, COD and Qualified PO's accepted. 

Alt products & company names are trademarks or registered trademarks of their respective companies. 


Upgrade today!!! Call... 

1 - 800 - 446-4525 

Profit from 10 years of experience 
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WATCOM C8.0/386 

Optimizing C Compiler and Tools 
for 386 Extended DOS / 

WATCO^C/386 / 

for Windows / 


lllii " gAfta lf« i 


\bur Microsoft C Code. 


£ Interactive source- 
level debugger 

£ Generates high- 
performance code for 
3 2-bit protected mode 

£ Microsoft source and 
library compatible 

£ Fast, tight code 

5 Profiler 

£ Protected-mode 
version of compiler 

£ Graphics library 

£ 100% ANSI C and 
SAA compatible 

S Run-time compatible 
with WATCOM 
FORTRAN 77/386 



Experts Agree on WATCOM C: 

“When Novell went looking for a 32-bit compiler For use with the NetWare 386 developer’s kit, the 
company selected WATCGM’s* ..IPs clear that Novell chose wisely; this product is a winner” 

Fred Hommet, BYTE, December 1989 


“WATCOM C/386 is a fantastic new T ANSI C compatible compiler for 386-based PC’s.. .If you have 
written your application in Microsoft C t you will love this compiler” 

J. Richard Hines, Electronic Test, December 1989 


“Microsoft library- and source-compatibility makes WATCOM C7.G/386 ideal for porting DOS 
applications to 32-bit native mode. This compiler enables full 386 performance without 640K 
limitations.” 



Richard M. Smith y President, Phar Lap Software, Inc . 

“WATCOM is definitely the leader in object-level optimizatk 
WATCOM C showed shining performance’’ 

Computer Language, February 1989 


m .jnrAim ± 

..For flat-out ex 


WATCOM C8.0/386 Professional 

* 100% ANSI C optimizing compiler * Protected- 
mode version of compiler * 386 run-time library j 
object code * Windowed source level debugger J 

* Profiler ■ Editor * 386 graphics library 

* MAKE • Linker * Object-code librarian 
■ Object-code disassembler * Supports Phar Lap 
and ERGO DOS exlenders 


1-800-265-4555 


WATi 


RATCOM C/386 for Windows 

Enables 32-bit Windows 3,0 GUI applications 

^(5 Interactive debugger for 32-bit Windows 
GUI applications 

Kt Ideal for porting 32-bit Unix applications, 
to Windows 

Kl 32-bit flat model simplifies 
Window's memory management 

ffi Royalty-free run-time license 

(S Requires Windows 3.0 SDK, 
does not require DOS extendei 


415 Phillip Street, Waterloo, Ontario, Canaria N2L 3X2 
Tel. (519) 886-3700 Fax (519) 747-4971 


WATCOM C B a trademark of WATCOM Systems Inc. 
Trademarked names are the properties of their respective owners, 
e Copyright 1000 WATCOM Products Inc. 






YOU MAY BE 

MISSING 
THE BOAT... 


If you're a C or PASCAL 
software engineer and haven't 
tried Ada yet! 



Since 1983 Ada has become one of the fastest 
growing programming languages. Ada software 
engineers are In high demand. Colleges are 
graduating more and more Ada engineers. 

From the space shuttle to the Persian Gulf, Ada's 
the law for all Defense Department, NASA and 
NATO related programming. Overseas, Ada's the 
law for all European Community programming. 
And here at home, more and more Fortune 500 
companies are switching to Ada to solve their 
software engineering problems. 

Sounds big doesn't It? 

Vet few software engineers have given Ada even 
a glance. But Ada 's coming and now you can 
hop on board for $149.95. 

We've even made It simple. 

A complete,, validated 
Ada Programming 
Environment that's more 
than just a compiler—a 
full color, seamless, user- 
friendly environment with 
pull-down windows, a lan¬ 
guage sensitive editor, a linker 
operates on 8086, 80286, 80386, 
and 80486, and requires no math 
Coprocessor. 


Everything to begin software engineering in Ada, 

Serious, production qualify t software engineering! 

And we're so sure that Ada will change the way 
you think about software engineering, we offer a 
money back guarantee, No questions asked. We 
also offer Ada tutorials and educational discounts. 

So if you're currently a PASCAL or C software engi¬ 
neer, here's your chance to give Ada a try for 

only $ 149 . 95 . - 

Your ship may have just come In. 

To order call 1-800-232-3989 or 

send in the Coupon, For foster service 

Fax (203) 395-1355 


GEM Technologies, Inc w la 

100 Main Street 

k Old Saybrook, CT 06475 ^ 

k 1-&OO-232-3909 

□ YES please send me GEM 
^^k Technologies Complete Ado Pro' 

^^^k gramming Environment for SI49.95. 

O 5'A disc Q 3 ’A disc. ■ 

CT residents add 6% sales tax. 
t OI want to learn more about software engi 

^ neering In Ada. Please send me the free 

Complete Ada Programming Environment 
^^k Demo disc □ 5% disc □ 3’A disc, 

\m Name_____ 


Address 
City _ 


GEMTECH 

The Ada Company 


State 


Telephone 


□ Check □ VISA □ MC □ Money Order 
Card #__Exp. date 


GEM Technologies, Inc. 

100 Main Street, Old Saybrook, CT 06475 
(203) 395-1426 FAX [203) 395-1355 


l currently program In: □ COLBOL □ PASCAL □ Ada 
□ BASIC □ Other 
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HARDWARE AND SOFTWARE 


When Less Is More: 

Making Mac Images Manageable 

STEVEN J. VAUGHAN NICHOLS 



Storm’s PicturePress accelerator card 
and software compress Macintosh-based 
image files using three types of 
compression schemes. 


P ity the poor Macintosh-based multi- 
media producer. Most of us have 
trouble fitting all our programs and 
data files on a hard disk drive. Multime¬ 
dia fans have fits squeezing just a hand¬ 
ful of files into the same drive. A single 
24-bit color image can occupy more than 
a megabyte of storage. 

Fortunately, the oversize file problem 
is becoming manageable, whether you 
produce multimedia presentations, four- 
color magazines, or desktop published 
brochures. Image-compression software 
and hardware now hitting the market let 
you shrink graphics files to maximize 
storage space. They also save on commu¬ 
nications costs if you transmit massive 


files over a network or telephone line. 

Storm Technology, with its Picture- 
Press hardware and software, is an early 
entrant into the image-compression field. 
At press time, several other vendors had 
announced software and hardware com¬ 
pression products for the Mac but were 
unable to send commercial versions in 
time for testing. They include Micron 
Technology, Radius, Sigma Designs, 
and SuperMac Technology. 

Tandem Hardware and Software 

Storm Technology’s PicturePress com¬ 
pression software and PicturePress Ac¬ 
celerator, a NuBus card, work in tandem 
to provide image compression for Macin¬ 
tosh users. The pair implement three 
different flavors of image compres¬ 
sion: JPEG, JPEG++, and lossless 
(see the text box “An Image-Com¬ 
pression Glossary” on page 264). 

The card itself doesn’t include 
compression routines in ROM. 
You can upload PicturePress software to 
the card and its twin 60-MHz digital sig¬ 
nal processors. This innovative approach 
makes adding improvements simple. 
Only the program needs to be upgraded, 
not the card. This more than makes up 
for the slightly poorer performance of 
the general-purpose DSPs versus cus¬ 
tomized data-compression chips with 
embedded code. 

PicturePress software works without 
the board, but do yourself a favor—use 
the two together. In my tests on a Mac 
Ilci running with a 25-MHz 68030, I 
compressed 1-MB images in 51 to 58 
seconds with PicturePress software 
alone. Once I had armed the Macintosh 
with the PicturePress Accelerator, the 
compression times dropped to 5 to 8 sec¬ 
onds. The performance benefits far out¬ 
weigh the additional costs for all but the 
most penny-pinching offices. 

Another PicturePress advantage is that 
Storm Technology allows users to make 
copies of the decompression utility. You 
need only send the program with your 
images, and the recipient can expand 
them. Third-party JPEG systems, how¬ 


ever, probably would not work with 
Storm Technology processed images, 
because the JPEG standard is still in the 
final stages of evolution. A welcome ad¬ 
dition would be an exportable version of 
PicturePress for MS-DOS machines. 

PicturePress runs on any properly 
equipped Mac II or SE/30. The program 
requires System 6.0.4 or higher and 32- 
Bit QuickDraw installed and running. Its 
hardware demands are minimal: You’ll 
need at least 1 MB of RAM (2 MB are 
recommended) and 2 MB of free disk 
space. 

Performance varies not only by file 
size but also by the content of the image 
being shrunk. A picture of an empty field 
with a blue sky shrinks faster and into a 
smaller file than that of a busy city street, 
for example; in other words, the greater 
the data redundancy, the higher the pos¬ 
sible compression. I compressed a score 
of 24-bit color PICT files, ranging in size 
from 750K bytes to 1.5 MB, and found 
that the amount of detail was the most 
significant performance factor. 

continued 
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ACTION SUMMARY 


■ WHAT PICTUREPRESS DOES 

The image-compression software 
and hardware let you shrink 
graphics in rates of from about 
2-to-l to 40-to-l. 

■ WHAT YOU'LL LIKE 

Reducing formerly massive files to 
manageable sizes to maximize 
storage space and save on 
communications costs. 

■ WHAT YOU'LL DISLIKE 

PicturePress doesn't directly 
support compression of TIFF and 
graphics formats other than PICT. 

■ WHAT YOU'LL PAY 

PicturePress Accelerator (includes 
software): $999; PicturePress 
software: $199 

■ FOR MORE INFORMATION 

Storm Technology, Inc. 

220 California Ave., Suite 101 
Palo Alto, CA 94306 
(415) 322-0506 
fax: (415) 322-2439 
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MAKING MAC IMAGES MANAGEABLE 



An Image-Compression Glossary 


The following dictionary highlights 
some image-compression technologies to 
help you thread your way through the 
maze of new names and acronyms. 

Fractal Compression A developing 
and as yet unproven technology based 
on principles of fractal geometry. It 
promises high-resolution and impres¬ 
sive compression ratios. 

Huffman Encoding A popular loss¬ 
less-compression algorithm that re¬ 
places frequently occurring data strings 
with shorter codes. Some implementa¬ 
tions include tables that predetermine 
what codes will he generated for a par¬ 
ticular string. Other versions of the al¬ 
gorithm build the code table from the 
data stream during processing. 


JPEG {for Joint Photographic Experts 
Group) An ISO and CCITT commit¬ 
tee and a still-image-compression stan¬ 
dard being developed by the committee. 
As of press time, the JPEG standard has 
not been approved, it uses a one-pass, 
threefold process to squeeze down 
images* 

JPEG++ Storm Technology's pro¬ 
prietary extension of the JPEG algo¬ 
rithm. It lets users determine the degree 
of compression that the foreground and 
background of an image receive; for ex¬ 
ample, in a portrait, you could com¬ 
press the face in the foreground only 
slightly, while you could compress it in 
the background to a much higher 
degree* 


Lossless Image- and data-compres- 
sion applications and algorithms, such 
as Huffman Encoding, that reduce a 
picture's size without losing any data. 

Lossy Methods of image compres¬ 
sion, such as JPEG, that reduce the size 
of an image by disregarding some picto¬ 
rial information. 

LZW (for Lempel-Ziv-Welch) A 
lossless data-compression algorithm* 

MPEG (for Moving Pictures Experts 
Group) Like JPEG, both a group and 
an algorithm* The algorithm, for com¬ 
pressing moving images, is being devel¬ 
oped and is not yet available for use, 

Px64 A compression technique used 
in real-time videoconferencing. 


Using Storm’s 
extension to 
JPEG , you can 
compress 
foreground and 
background image 
areas at different 
rates * The outline 
box above has 
selected the lower 
right comer for 
high compression. 
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Compression at Work 

PicturePress is a cinch to set up and in¬ 
stall. I was ready for business in 5 min¬ 
utes. Using PicturePress is almost as 
easy* You choose from five preset com¬ 
pression ratios* These ratios range from a 
2-to-l lossless reduction to a 40-tol 
lossy reduction. Even pictures that are 
shrunk to the lowest setting would be us¬ 
able in either newspapers or desktop pub¬ 
lishing. Images compressed at the 8-to-l 
or 15-to-1 settings could be used in four- 
color slick publications or multimedia 


applications* You can also adjust the de¬ 
gree of compression to your heart’s con¬ 
tent by using the customization features* 
This way, you can squash pictures up to 
200 times smaller than their original 
size. However, extreme compression is 
more useful as a special-effect toy than 
for any practical purpose. And be care¬ 
ful: Other than restoring from backups, 
there's no way of restoring an image to its 
original condition if it has been com¬ 
pressed into oblivion. 

JPEG-H+, Storm Technology’s ex¬ 


panded version of the JPEG standard, 
lets you divide pictures into foreground 
and background areas and compress 
them at different rates (see the screen). 
This feature was easy to use in Picture- 
Press, and it worked as advertised. It’s 
such a simple procedure that 1 suspect 
most users will use it by default* 

PicturePress is so easy to install and 
use, you almost don't need a manual* If 
you do have questions, the complete, 
easy-to-read documentation will answer 
them. 

Big-League Compression 

The one problem I found with Picture- 
Press is that it can only compress PICT 
format files* Although the company in¬ 
cludes instructions for using third-party 
applications to transform TIFF images to 
PICT, l would have liked direct support 
of TIFF and other graphics formats. 

PicturePress Accelerator is big-league 
technology. Image compression has 
never been easier or more efficient on the 
Macintosh. Anyone who works with still 
images on that platform should give this 
product serious consideration. ■ 


Steven J. Vaughan-Nichols is a technical 
writer and consultant based in Lanham f 
MD+ He cm be contacted on BIX as 
" sjvn * ,J 
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See the Future. 



The FLEXSCAN 56 9070U has been designed to offer maximum 
CAD/CAE performance in the PC environment. 

Our 16" flicker-free display is ideal for creating 3-D projections, 
and the 20kHz-50kHz horizontal scan range allows PC CAD 
capabilities at resolutions of up to 1024 dots X 768 lines. In the 
CAD/CAE field, non mutual image interference in dual monitor 
systems is an important issue. Our advanced deflection yoke 
eliminates mutual interference with 15cm distance between both 
units as opposed to the regular requirement 60cm and thus allows 
you to take full advantage of dual systems. 

The FLEXSCAN's ergonomic design minimizes static, glare, and 
magnetic radiation to provide the most user-friendly environment 
possible. 

Other monitors meet the standards. 


FLEXSCAN® sets them. 


is 


NANAO 




NANAO USA CORP. 

23510 Telo Ave. P Suite 5 
Torrance, CA 90505 USA 
Phone (213)325-5202 
Fax (213)530-1679 
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FLEXSCAN 9070U 

76" (15n 0 28mm dot pitch CRT 
Scan Frequency Automatic Adjustment 
H;20kHz-50kHz 
V:50Hz-80Hz . 

Front-mounted control sfbf easy access, 
fprc 


■ Z-V.ideo inputsJof professional ■ 

VGA, Hi- fte^VGA (up to 1024 X 768), 


0j3A and Mac U compatible 


ol 'NAKAti USA 
















REVIEWS 


APPLICATION 


High-Quality Image Editing Develops on the PC 



Photo 1: Picture Publisher's circular masking and editing functions were used to 
create, clip, store, and paste a mask of the moon into the windmill picture. After 
pasting, the moon was resized and then flipped vertically. Tone Map highlights and 
shadows were adjusted using the Gray Map functions to give detail to the moon 
shadow tones. With the Retouch functions, additional clouds were airbrushed in 
and the moon’s edges were smoothed. The Picture Publisher window shows the 
software's ramp-curve functions and original dithered windmill image. 
(Image-file-to-slide conversions courtesy of Image Center) 


GREG LOVERIA 


ersonal computers are becoming 
more important than ever for to¬ 
day’s graphics-intensive applica¬ 
tions. Unfortunately, scanning or cap¬ 
turing video images doesn’t always yield 
quality results because of flat tones or 
uninteresting compositions. To achieve 
images that merit notice for desktop pub¬ 
lishing, slide presentations, or publica¬ 
tions, you may need the help of image- 
enhancement software. 

Two new packages. Picture Publisher 
Plus and Desktop Artist, let graphics 
professionals use their PCs to retouch 
and enhance bit-mapped images with im¬ 
pressive results. 

By emphasizing printed-image qual¬ 
ity, Micrografx markets Picture Publish¬ 
er Plus 2.5 for desktop publishers (see 
photo 1). The $695 package operates 
under Windows 3.0 and offers continu¬ 
ous-tone manipulation of both gray-scale 
and 24-bit color RGB TIFFs. A version 
for the Macintosh is also available. 

Desktop Computing's Desktop Artist 
1.0 ($495) requires a Texas Instruments 
Graphics Architecture (TIGA) display 
adapter, and while image editing is its 
main function (see photo 2), the software 
caters to graphic artists by offering them 
draw and paint functions without loading 
images first. This allows the software to 
double as a stand-alone paint program for 
freehand creation of drawings. Desktop 
Artist supports gray-scale and 24-bit col¬ 
or RGB TIFFs, plus PCX, TARGA, and 
GIF formats, which also makes it a use¬ 
ful file format-conversion tool. 

Both packages directly support mono¬ 
chrome or color printers, including Post¬ 
Script output devices. Both will also gen¬ 
erate CMYK (cyan, magenta, yellow, 
black) color-separated printouts or En¬ 
capsulated PostScript (EPS) CMYK 
color-separation files. 

Image-Editing Tools 

Each package lets you bum in (overex¬ 
pose specific image zones), dodge (un¬ 
derexpose zones), and correct overall 
contrast and brightness. You can repair 
cracks in an old photograph using clip¬ 
ping, pasting, and blending tools. By 
overlaying images, you can create mon¬ 
tages and surrealistic compositions. Both 


products offer file editing of true 24-bit 
images (16.7 million colors), but they 
support only 8-bit (256-color) display 
output. Depending on your system, this 
is either a bane or a boon. If you now use 
a 24-bit display, as I do, backpedaling to 
256-color image editing is cumbersome. 
However, users of standard VGA dis¬ 
plays won't have to invest the extra dol¬ 
lars to process and edit 24-bit images. 
According to both manufacturers, 24-bit 
true-color display support should be 
available by the time you read this. 

Picture Publisher requires 3 mega¬ 
bytes of free hard disk space; Desktop 
Artist uses 2 MB. Although Picture Pub¬ 
lisher’s system specifications recom¬ 
mend an IBM AT or XT, you shouldn’t 
consider anything less than a fast 286 
system for either program. I tested both 
on Zeos International’s 486/25 EISA 
tower system under DOS 4.01, with 8 
MB of memory and a Relisys RE 1520 


16-inch multiscanning monitor. I used 
Diamond Computer Systems’ SpeedStar 
Plus, a 1-MB Super VGA card, to test 
Picture Publisher. I ran Desktop Artist 
with the Hercules Graphics Station Card 
and Texas Instruments’ 34010 TIGA 
adapter. Both programs and all adapters 
are capable of 8-bit, 640- by 480-pixel 
through 1024- by 768-pixel display res¬ 
olutions. 

To test PostScript printing, I used a 
Pacific Data Products PacificPage PE 
font cartridge with a Hewlett-Packard 
LaserJet IIP. I tested color output with 
Shinko’s CHC-445 and QMS's Color- 
Script 100-30i printers. CMYK color 
separations, printouts, and EPS CMYK 
color separations from both packages 
were superb. 

Picture Publisher 

Picture Publisher was developed and 
originally sold by Astral Development, 
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ACTION SUMMARY 



Photo 2: Above is the Desktop Artist screen in its TIGA display/editing environment. 
The right menu boxes and bottom color bar detail editing icons. The images, 
starting from the top left and moving clockwise, show the original site image 
imported as a PCX file over a two-color gradient-fill background; the same image 
after being "warped " with Desktop Artist’s perspective command; an Autodesk 
AutoShade render/model imported and labeled using a color-gradated Dom Casual 
font; and, finally, the AutoShade render pasted and positioned over a duplicate of 
the original site image . (File-to-slide conversions courtesy of Image Center) 


which merged with Micrografx earlier 
this year* In the Microsoft Windows 3-0 
environment, Picture Publisher loads 
standard and TIFF 5.0 files, which it dis¬ 
plays as dithered, low-resolution refer¬ 
ence images in preview windows. To 
conserve disk space, you can save and 
open TIFFs using Lem pel-Ziv-Walsh 2- 
to-1 file compression. Pull-down menus 
let you globally adjust brightness, con¬ 
trast, and gray-mapping levels. In Win¬ 
dows mode, the program applies these 
adjustments to the overall image. 

Picture Publisher also provides graphs 
that summarize overall brightness, con¬ 
trast, or gray-mapping levels. The graphs 
allowed me to gauge these image vari¬ 
ables precisely and save my changes to 
disk as reference for later jobs* The pack¬ 
age also includes hand-held calibration 
strips and display, printer, and scanner 
reference/calibration files. Device cali¬ 
bration allows you to gauge imaging vari¬ 


ables against a known reference stan¬ 
dard, ensuring that you can duplicate 
results when editing, scanning, or print¬ 
ing different images. 

To edit images, you invoke Micro- 
grafx’s Picture Window by clicking in 
the Xchg (exchange) area. The program 
shells from Windows to a 320- by 200- 
pixel, 256-color VGA display environ¬ 
ment (see photo 3). However, the Speed- 
Star Plus card also supports 256-color 
display at 1024- by 768-pixel resolution 
using Tseng Labs 1 chip set. So I selected 
an appropriate Picture Window display 
driver from several I found in the Win¬ 
dows interface screen. I’m always leery 
of third-party device drivers, but Micro- 
grafx’s driver worked perfectly. 

At 1024 by 768 pixels by 8 bits, you 
choose the direct image-editing func¬ 
tions of Edit, GrayMap, Retouch, Mask, 
and View from sidebar icons. The Mask 
function selectively segregates specific 
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IMAGE-EDITING SOFTWARE 

WHAT YOU'LL LIKE 

You can use your PC to retouch, 
enhance, and correct exposures 
of bit-mapped images. Also, 
you can repair cracks in an 
old photograph and create 
montages. 

■ HOW THEY DIFFER 

Picture Publisher Plus operates 
under Windows 3.0 and offers 
continuous-tone manipulation of 
both gray-scale and 24-bit color 
RGB TIFFs. Desktop Artist 
requires o TIGA display adapter 
and provides draw ana paint 
functions. Desktop Artist supports 
PCX, TARGA, and GIF formats, 
which also makes it a useful file 
format-conversion tool. 

■ WHAT WE RECOMMEND 

Choose Desktop Artist and its 
conversion-utility tool if you work 
with TIGA images. If you're 
VGA-based, Picture Publisher, with 
its impressive documentation, is a 
winner. 

WHAT YOU'LL PAY 
Picture Publisher Plus: $695; 
Desktop Artist: $495 

■ FOR MORE INFORMATION 

Desktop Artist 1,0 
Desktop Computing, Inc. 

4600 Bohannon Dr., Suite 220 
Menlo Pork, CA 94025 
(415) 323-5535 
fax: (415) 323-4434 

Circle 1225 on Inquiry Card. 

Picture Publisher Plus 2.5 
Micrografx, Inc. 

1303 East Arapaho Rd. 

Richardson, TX750B1 
(800) 733-3729 
(214) 234-1769 
fax: (214)234-2410 

Circle 1226 on Inquiry Card. 
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HIGH-QUALITY [MACE EDITING 



Photo 3: This screen shows 
Picture Publisher editing 
window. The author scanned 
in the auto, mountain , and 
balloon images and then 
edited them as 24-bit 
RGB/TIFF files. He darkened 
the light-blue sky by moving 
quarter-tone and contour- 
graph icons. The balloon 
image was then pasted from 
the clipboard, and its edges 
were blended and smoothed 
using the Retouch tools , 


object zones within an image by rubber- 
band c 1 ic k mg a rou nd i m age bou nda r ies. 
After creating masks, you store them in 
multiple clipboard areas. You can then 
resize, flip, stretch, and paste masks into 
other images. 

Using GrayMap functions, I was able 
to visually adjust the individual mask's 
Tone Map or the whole image Tone Map 
instantaneously. A ToneMap is the range 
of image highlight levels (whites), quar¬ 
ter tones, mid-tones, three-quarter tones 
(intermediate gray levels), and shadows 
(blacks). You adjust the ToneMap by 
sliding handles on a ramp-curve overlay 
graph or by placing quarter-tone icon 
markers within the image directly. At 
this display resolution, the additional 
quarter-tone pop-up icon markers are 
tiny but usable. Quarter tones are the 
gray-level values between ToneMap 
levels (e.g., shadows and mid-tones). 

When you're editing RGB color TIFF 
images, Picture Publisher Plus adds hue, 
saturation, and lightness manipulation to 
the ToneMap ramp-curve graph for RGB 
color adjustments. I also used the Tone- 
Map adjustments to create both color and 
monoc h rome posted zation s, negat i ves, 
and black-and-white line-art images. 

The View and Retouch functions were 
fun to work with and innovative. In View 
mode, you can enlarge images in incre¬ 
ments of 100 percent to 600 percent. By 
using a rubber-banding box, even 1-pixel 
“zoom-ins” are easy. Retouch mode per¬ 
mits freehand painting of a protective red 
filter (Micrograf x refers to it as rubicon- 
ing ), which shields areas from retouch¬ 
ing “slips." You can select retouch colors 
or grays directly from the image for 
painting or combine them with a blend¬ 
ing/smoothing tool to soften or sharpen 
edges. You also can globally apply these 
functions to rubiconed areas only. 

Picture Publisher's scanner, printer, 
and capture/display board drivers sup¬ 
port a wide variety of manufacturers. 
The few I tested worked flawlessly. I 


used Willow Peripherals' Publishers' 
VGA card to capture images directly off 
videotape and a Microtek MSF-300Z 
scanner to import 24-bit color and mono¬ 
chrome TIFF images. I preferred Picture 
Publisher's scanner interface drivers 
over Microtek's stand-alone software 
(ImageStar) because it was easier to use. 
Picture Publisher offers photo prescan, 

Desktop Artist 
lets you generate 
and size text 
over an image. 



which made it easy to drag resizing/ 
cropping bars around the prescanned 
image area for the final 24-bit scanning 
process. 

Desktop Artist 

My first attempts at using Desktop Artist 
with the Hercules Graphics Station TIGA 
adapter were futile—the software repeat¬ 
edly locked up after 5 minutes of use. 
When I installed a Texas Instruments 
TMS-34010 TIGA adapter and TFs 
TIGA drivers, the program worked fine 
at all display resolutions. 

Initially, this looked like just a paint 
program, but I uncovered many unique 
features as I worked with the package. 
The program's main screen layout has a 
user-movable menu, an icon-brush tool¬ 
box, and a palette/pattern status bar. The 
icon toolbox sports Bezier-curve tools as 
well as standard paint tools, similar to 
the Windows 3.0 Paint program. Unlike 


Picture Publisher, Desktop Artist lets 
you generate and size text over images, 
ranging from pleasant-looking Dom Ca¬ 
sual to Helvetica fonts. 

The real eye-opener in this program is 
the “gadget box,” which opens and sur¬ 
rounds an image. Its buttons invoke stan¬ 
dard flip/rotate acrobatics for images 
and text. However, when you pull on any 
gadget-box comer, you stretch or warp 
the image and its perspective in the pull 
direction. You also use the gadget box to 
crop and paste clip images. Once you've 
pasted them, you can set transparency 
levels to allow bottom images and art¬ 
work to bleed through the top image, 
similar to sandwiching 35mm slides. In 
addition, Desktop Artist offers many of 
the same image-editing characteristics as 
Picture Publisher. 

Best of Both Worlds 

Although both packages share some 
image-editing features, each is unique in 
its own right. 1 would like to see Desktop 
Artist take a cue from Picture Publisher 
with a non-TIGA, VGA version; I’m pos¬ 
itive TIGA-less users would like access 
to the unique features this program of¬ 
fers. On the other hand, some direct 
paint functions implemented in Picture 
Publisher would be an asset for that prod¬ 
uct. In the end, your choice will hinge on 
whether you generate your final images 
exclusively for print as TIFFs or for pre¬ 
sentation purposes as GIFS or TGA files. 

For my own needs, most of my 16- and 
24-bit images are born from three-di¬ 
mensional animation packages using 
TARGA display adapters. Some are con¬ 
verted to 8-bit gray-scale TIFFs for in¬ 
clusion in Ventura Publisher or Page¬ 
Maker desktop publishing layouts. Desk¬ 
top Artist performed excellently as a 
conversion-utility too) in this capacity. 

However, if you are VGA-based, Pic¬ 
ture Publisher's documentation helps it 
win hands down with the most thorough 
explanation of gray-scale/color image 
editing and print processing around. Fi¬ 
nally, according to Micrografx, upcom¬ 
ing releases of Picture Publisher will 
support direct importation and conver¬ 
sion of other image file formats in the 
near future. 

Whichever package you choose, the 
next time your images require attention- 
getting, eye-popping perfection, don't 
settle for stock images. Unleash your 
imagination and create them yourself, m 


Greg Loveria is a computer graphics and 
desktop publishing consultant, animator , 
and technical writer. You can reach him 
on BIX do 44 editors. " 
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The Old Standard For 
Debugging Just Retired 
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The new standard for debugging Windows, DOS and OS/2 has arrived. 

A selection of unique features includes: 


* 100% CodeView ' -information compatible 

* Windows and PM user interface 

* Character-mode user interface 

* Easy to learn and use 

* Automatic display of global and local data 

* Advanced graphical data structure display 

* Advanced data browsing 
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* Run-Time debugging for stepping through your 
program 

* Post-Mortem debugging after a crash 

* Conditional breakpoints 

* Unique “VC R-style” remote control interface 

* 15 views of the program 

* Serial and Network remote debugging 

* Dual monitor support 

DOS highlights: 

* Debugs ANY SIZE DOS application - takes only 12KB 

* Loads drivers and TSRs in high memory for maximizing 
application's memory space 

* EMS 4,0 emulation, as well as VCPI services 386™/486™ 


watchpoint support 



MulliScope Debuggers have 
easy tt> use Windows, PM 
and character mode user 
interfaces 



or Windows and DOS 

run under DOS or Windows, and debug Windows real mode. 
Windows protected rnotte, and DOS applications 

Multi Scope Debuggers for OS/2 

run under OS/2 full screen or Presentation Manager, 
and debug OS/2 full screen and PM applications 


For more information and a free trial 
version, please call (800) 999-8846, 
(415) 968-4892, 
or FAX (415) 9684622. 
Fgr European pricing call 
++46-1 3-63189. 


(SRP $179) 
(SRP $379) 

(SRP $449) 


*C51 and C6D support ’ 

All trademarks are property 
of their respective owners 



PC Magazine Technical Excellence Award. InfoWarid 
Product of the Year. BYTE Award of Distinction. 


MULTISCOPE 
















I THOUGHT THIS WAS 
QUALITY SOFTWARE-NOW MY SYSTEMS 
-- _ JUST 


Don't leave 
your customert 

HANGING . . 


BEFORE YOU SHIP ANY PROGRAM, CHECK IT WITH 

LANGUAGE 
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FINDS OUT-OF-BOUNDS MEMORY ACCESSES 


JANUARY 15, i&yl 

OTHER FINE NU-MEGA PRODUCTS 


PAGE 


AUTOMATICALLY 

Your program may have 10,000 to a million lines of code. 
It may occasionally hang mysteriously or It may appear 
to run flawlessly every time. But under DOS, how can 
you ever be sure that your program is not corrupting 
memory it does not own? The only way to be 100% sure 
Is to BOUNDS-CHECK before you ship. 

To use BOUNDS-CHECKER you build your program with 
debugging information (we support most compilers 
Including Microsoft, Borland & JPI). Then you just type 
<BC file-name>. BOUNDS-CHECKER sets up the 
386™ /i486 for protection and lets your program fly. If 
your program accesses memory it does not own or 
overwrites its own code, BOUNDS-CHECKER pops up 
displaying the offending SOURCE-LINE or instruction. 

Programming under DOS is a gamble, so why not stack 
the odds In your favor-CALL TODAY. 

(603) B8&-2386 


Debug: 


The ultimate systems debugger. 


Features: 



•Break out of a hung 
program 

•Real time Break-Poinl 
•Back-Trace history 
•Works with other 
debuggers 


•Interrupt routines 
•Device drivers 
•T&SRs p. ii 

•ROMS OOTI— 

•Applications 
•Overlays 

If you are debugging an application, Soft-ICE is 
seamlessly integrated with BOUNDS-CHECKER 
so you can easily go back and forth between 
BOUNDS-CHECKIng and debugging; 
a combination many programming 
professionals can't live without. 



Run CODEVIEW for Windows on a single monitor 
CV/1.$129 

• Runs in a window • No annoying flash • 

• Runs on any display that supports windows • 


Calf by 4:00 PM EST TODAY end ask us 
to EXPRESS you an Info pocket, in most 
cases you will receive It by 10:30 AM 
tomorrow; (USA only) 


All Nu-Mega products require o 366. 386SX or 466 
MS-DOS and CodeView or© trademarks of Microsoft 
Carp. 366 Is a registered trademark of Intel Gorp. 
Nu-Mega r BOUNDS-CHECKER, Soft-ICE and CV/1 
are trademarks of Nu-Mega Technologies, Inc; 



P.O. Box 7780 • Nashua, NH • 03060-7780 U.S.A. 
(603) 888-2386 • Fax (603) 888-2465 


BOUNDS-CHECKER.$2- 

Soft-ICE .$31 


Special Offer 

Buy BC &S-ICE.Save $1 


30 Day 

Money Back Guarantet 































REVIEWS 


SOFTWARE 


The MultiScope Debuggers 
Make Deb ugg ing Easier 

STEVEN KEARNS 



The MultiScope 
Debuggers for 
DOS handle 
windows and 
support a mouse 
in either graphical 
(through Windows 
3.0, shown) or text 
modes . 


M y program has a bug! Awesome! ** 
No, these aren't the rantings of a 
demented programmer; it might be 
your reaction after mastering the Multi- 
Scope Debuggers. This tool for serious 
developers is packed with features that 
make debugging easier and almost fun- 
MultiScope offers three different de¬ 
bugging packages, each with numerous 
configurations specialized for different 
uses* This is one of their main strengths. 
I reviewed the Debuggers for DOS ver¬ 
sion, which lets you debug DOS pro¬ 
grams while the debugger uses either a 
character mode or Windows 3.0 inter¬ 
face- You can also debug a program re¬ 
motely, through a serial line or network- 
The Debuggers for Windows and DOS 
version {not available at the time of this 
review) will let you debug Windows ap¬ 
plications and use a second debugging 
monitor. There is also an OS/2 version. 

In addition, each package includes 
postmortem debuggers. These are per¬ 
fect for field-testing your program- You 
can compile your program so that when it 
crashes at a user's site, the program auto¬ 
matically takes a snapshot of the soft¬ 
ware and CPU state. The field testers can 
return this snapshot to the programmer, 
who can use the postmortem debugger to 
figure out what went wrong. 


Speaking Your Language 

Most PC language development systems 
come with a capable debugger that is cus¬ 
tomized for the particular language and 
compiler. In contrast to this, the Multi- 
Scope Debuggers work with any lan¬ 
guage/compiler that can generate the 
standard CodeView debugging informa¬ 
tion: These include the Microsoft family 
of languages, Zortech C, and others. 

Although C +4 is not explicitly sup¬ 
ported, I used the debugger with some 
success with Zortech C44. However, 
because C 44 mangles variable and func¬ 
tion names, several features become too 
difficult to use. As a result, T would not 
recommend the debugger for C +4- pro¬ 
grams until MultiScope explicitly pro¬ 
vides support for it. 

Keeping an Eye on Your Code 

The MultiScope Debuggers provide a 
standard set of functions. These include 
stepping through a program one state¬ 
ment at a time; setting breakpoints on 
any statement of the program, enabling 
the programmer to run the program and 
regain control when the breakpoint is 
reached; examining the value of program 
variables and data structures while the 
program is running; and examining the 
call stack , which lists the functions that 
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ACTION SUMMARY 


■ MULTISCOPE DEBUGGERS 
FOR DOS 

■ WHAT IT DOES 

Works with compilers that 
generate CodeView-compatible 
debugging information. Provides 
programmers with a highly 
versatile, multilanguage, 
windowed debugging environment 
for DOS programs- It supports 
both DOS text and Windows 3-0 
interfaces. 

■ WHAT YOU'LL LIKE 

Postmortem debugging, network 
remote debugging, ease of use 
from both the keyboard and 
mouse, detachable "remote 
control/ 1 and the excellent use of 
386/i4B6-specific features. 

■ WHAT YOU'LL DISLIKE 

The version reviewed suffered 
from some glitches in the user 
interface. 

■ SYSTEM REQUIREMENTS 

IBM PC or compatible computer 
with 640 K bytes of RAM (386 or 
i486 and 2 MB required for 
advanced debugging modes), hard 
disk drive with 3 MB of free 
space, and DOS 3.3 or higher 
(Windows 3.0 or higher is 
optional). 

1 WHAT WE RECOMMEND 

As a replacement for the likes of 
CodeView, the MultiScope 
Debuggers is an excellent choice. 

(n terms of features and 
configurations, it matches the best 
available. However, the user 
interface needs refinement. 

■ WHATYOU'LLPAY 

$179 

■ FOR MORE INFORMATION 

MultiScope, Inc 

1235 Pear Ave., Suite 111 

Mountain View, CA 94043 

(415)960-4892 

fax; (415)968-4622 

Circle 1224 on Inquiry Cord, 
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were called to get to the current point, 
where they were called from, and the ar¬ 
guments they were called with. This last 
function is most useful when the pro¬ 
gram stops prematurely: Examining the 
call stack can often indicate the source of 
the problem. 

The package has several advanced fea¬ 
tures, including the ability to set read/ 
write watchpoints. A watchpoint on a 
memory location stops execution when 
any part of the program reads or writes to 
the location. This is crucial for locating 
parts of your program that write where 
they shouldn't. Accessing this feature is 
easy: Click on the variable you want to 
watch in the Data window and select Set 
Watchpoint. Best of all, the debugger 
uses the advanced features of the 386 
processor to implement watchpoints with 
essentially no loss of execution speed. 
On a lesser processor, a program with a 
watchpoint may execute 10 times slower 
than normal, or worse. 

Unfortunately, the Multi Scope De¬ 
buggers allow you to set only five watch¬ 
points. Also, when 1 tried to watch a 
whole structure, 1 was stuck, because the 
debugger prevented me from editing the 


Size field of the Set Watchpoint dialog 
box. This type of user-interface snag 
cropped up in several situations. 

Conditional breakpoints are another 
advanced feature. They are ignored un¬ 
less a programmer-defined condition is 
met. Furthermore, when a conditional 
breakpoint is triggered, you can direct 
the debugger to take actions (e.g. ? log¬ 
ging a message or evaluating an expres¬ 
sion) instead of stopping. 

I found the conditional breakpoint in¬ 
terface particularly frustrating. If you 
accidentally input an erroneous condi¬ 
tion into the dialog box, you are forced to 
reenter all the information from the be¬ 
ginning. Similarly, after you have set a 
breakpoint, there is no way to change it, 
short of deleting it and reentering a new 
one. Furthermore, the field for the con¬ 
dition is too small, and the expression 
evaluator is overly strict about types. I 
once spent 5 (frustrating) minutes trying 
to enter a breakpoint thanks to these 
problems. 

Zooming In on Your Data 

The Data window displays current values 
for a set of variables. Double-clicking on 


a pointer variable displays the values in 
the structure it points to. There are some 
unfortunate limitations to the Data win¬ 
dow, though. You cannot specify exactly 
which variables you care to display. You 
show either all the locals or all the glob- 
als in a module. If you double-click on a 
pointer, you see what it points to, but you 
lose the display of the other local vari¬ 
ables. 

One of the niftiest features of the Mul- 
tiScope Debuggers is the ability to auto¬ 
matically draw a picture of a data struc¬ 
ture. For example, you can select the 
variable that points to the root of your 
binary tree, and the debugger will draw a 
snazzy picture complete with arrows and 
three-dimensional boxes. It knows the 
type of each variable, and it uses this in¬ 
formation to recursively draw the object 
and any objects it points to. 

However, this feature is more fun than 
useful. If a variable is an index into an 
array, for example, Fd like a debugger to 
picture both the variable and the array 
element pointed to. But the debugger 
would simply display it as an integer; of 
course, the debugger has no idea what 
the integer represents. I hope future 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 

by cybex 



* No external power 

* "One-Touch* 1 selection 

* Mix PC. PC/XT, PC/AT 
and PS/2 

* "AutoBoat" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

* Shows PC power status 


* Mouse support available 

* TTL [MOA, CGA. EGA] 
up to 600 feet away 

* VGA up to 400 feet 

* Each unit accommodates 
from 3 to 8 PCs 

* Up to 12 units can 
be cascaded 

* Mounting kit available 
for 19" rack installation 


Deator Program Available 

Cybax Corporation 

SBOO+H Bob Wallace Aue. • HuitsvSte. AL 35805 
(305] 5344J011 • FAX (305) 53443010 


ReaTfime. 



New> affordable video frame grabber 
for IBM computers. ComputerEyes/RT 
includes everything you need to 
capture high-resolution 8- or 24-Pit 
color (or fi-bit gray scale) images from 
any standard composite or S-video 
source in real time. 

VGA and Super-VGA compatible. Alt 
popular file formats are supported. 

Call today for more information and 
free demo disk. 

Other versions available for IBM PC 
and Macintosh from under $250. 

Digital Vision, Inc. 

270 Bridge St- Dedham, MA 02026 

(617 329-5400 

To order call (800) 346-0090 


New 
24-Bit 
Color Video 
Frame 
Grabber 
For Under 
$600. 


Digital Vision 


COMPUTERIZES 
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IBM PROGRAMS 
FREE 


■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2 J 68 programs are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know you're getting top-quality, virusrfree programs. Here are some of the most popular ones: 


BIX FILE NAME 

BIX CONFERENCE 

DESCRIPTION 

Stars.zip 

microsoft 

Utility that turns your Windows desk top into a view of deep space Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.are 

ibm. utils 

Public-domain text editor, with source code. 

secretsZ.arc 

ibm.dos 

Condensed and edited messages from the ibm.dos/secrets topic. Tricks and undocumented 

internals of MS/DOS. 

tetris2.zip 

microsoft 

KLOTZ, a Tetris' done for Microsoft Windows 3. 

2zip25.zip 

ibm, utils 

Converts a variety of archive formats (including ARC. PAK, ZOO, LZH) to PKWare’s 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager, 

firework.zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor, arc 

ibm.osl 

Continuous display of CPU load for OS/2 Presentation Manager. 

abort, exe 

ibm. utils 

TSR that abqpts any program when you press Alt-C 

dis386.zip 

ibm, utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V2Q. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC'DOS and 
MS DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There's 
even a "Repairshop" conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that's essential to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 603-924-7681. 

BIX 
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Computer Fails >0”Mission 
Threatening a**. 

Telescope Mechanism Clogged By crew 8 nd 

NASA’s otbiting shuttle Columbia 1 ^overed^^'^ftand-held 

s£*=sss **£ 

«^S S to the computers 

If dust and lint can knock out 
NASA’s computers, it can happen to 
yours. 

One tiny piece of dust, lint or hair can 
stop a computer, printer, disc drive, fax or 
other high-tech equipment cold—even 
computers as sophisticated as NASA’s. 

That means work stops but costs 
continue. Now a minimum investment in 
Data-Vac can save expensive downtime 
—even the cost of a new computer. 

That’s why the most efficient 

Contact your local computer/office 
products dealer today or 

Call 1 -800-VAC-1602 

(in New York Slate, 914-357-1600) 

Fax: 914-357-1640 

Data-Vac Your Computer Now—Or Replace It Later 


offices in America use Data-Vac for 
preventive maintenance. 

Data-Vac keeps systems running 
smoothly—even in outer space. 

Affordably priced. Satisfaction 
guaranteed. 

^□FiTR ■ UflC® 

The Necessary Accessory IM 

A Division of Metropolitan Vacuum Cleaner Co . Inc. 

One Ramapo Ave., P.0. Box 149. Suffern. N Y 10901 



QuickTrace is an automatic tracing 
tool which converts scanned “dot” 
images into vector based graphics. 
Instead of drawing by hand, try 
QuickTraca It will help you to 
easily and quickly enter graphics 
like logos, maps and clip art, which 
would otherwise be difficult and 
time-consuming on your PQ 


■for DTP ['SSSSZZZ T 

Convert into EPSF. COM, Micrografx PIC. DRW 

$245 

■for AutoCAD DXF 

$295 

■ for Lotus Freelance Plus 

$245 

PLEASE CONTACT: 212-605-2339 

OR SEE EGGHEAD NEAREST YOU IN U.S. 
CONTACT REFLEX IN U.K.: 0734-314611 


AX 


Developed toy 

Information & Control lab. Co. 


Nakajima Bldg . 5F. 11-22. Shmjuku 5-chome. 

Shinjuku-ku. Tokyo 160, Japan 

Phone: 3-5379-7470 / Fax 3-5379-7471 


Mitsubishi International Corporation 

Technology Affairs Dept 

520 Madison Avenue, New York. NY 10022 

Phone 212-605-2339 / Fax 212-605-1847 


•Orawferlect ot WordPerfect Corporation Microgratx of Merogreti Inc AutoCAD of Autodesk Inc . Lotus and Freelance of lotus Development Corporator. lOuslrator or 
Adooe Systems Incorporated. PageMaker ot Aldus Corporator narvard Qraotitcs ot Software Popksnmg corponrton are registered trademark of each company 

•Quicktrace can input images scanned by Nlscan, Logitec ScanMan and eta •OEM inquiry welcome 
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debuggers will offer a simple way for 
programmers to create customized graphi¬ 
cal displays for their program data. 

Some debuggers let you capture and 
replay a set of debugging actions. This 
can be useful when it is time-consuming 
to set up your program to display a bug. 
The MultiScope Debuggers can display 
and save all your debugging actions but 
don’t offer any way to replay them. 

Just Another Pretty Face? 

Aside from the glitches of not allowing 
you to edit Size fields and forcing you to 
sometimes reenter information in a dia¬ 
log box, the user interface is well de¬ 
signed. You can use either the character 
mode or Windows user interfaces; both 
work similarly. The most common oper¬ 
ations, such as single-stepping, are com¬ 
pressed into single keystrokes. Operation 
is convenient with both mouse and key¬ 
board. The menus are thoughtfully laid 
out. It is easy to switch between your pro¬ 
gram’s output and the debugger’s dis¬ 
play. I especially appreciated that I could 
choose a font size and color for each 
window. 

I was also impressed with the Remote 
Control, a small (text or graphical) win¬ 
dow that pops up on the application 
screen. With it, you can perform simple 
debugging operations (e.g., run, stop, 
and single-step) with mouse-clicks on 
icons that mimic VCR control buttons. 
This is a nice touch, particularly for ap¬ 
plications that take up most of the screen 
when they run. 

Finally, a caution. I first used the 
MultiScope Debuggers to track down an 
actual bug. I spent several mostly enjoy¬ 
able hours experimenting with it, using 
its myriad features in a fruitless attempt 
to pinpoint the bug. I finally gave up: I 
had to think about the bug. Within 2 min¬ 
utes, the cause of the bug was clear, and a 
quick check with the debugger verified 
the problem. The moral: All the win¬ 
dows, colors, keys, watchpoints, and 
fancy features of a debugger are no sub¬ 
stitute for thinking. 

As a replacement for the likes of Code¬ 
View, the MultiScope Debuggers are an 
excellent choice. In terms of features and 
configurations, they match the best de¬ 
buggers available. However, the user in¬ 
terface needs refinement. I am looking 
forward to the next version. ■ 


Steven Kearns is the president of Soft¬ 
ware Truth, which is developing a next- 
generation programming environment . 
He earned a Ph.D. in computer science 
from Columbia University. He can be 
reached on BIX c/o " editors . ” 
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INTRODUCING 

HARDLOCK 



Actual 


Size 


The Ultimate in 
Hardware Based Copy Protection 


Compatible 

Hard lock is designed tor the “real world". Side effects 
from printers, laptops and technical issues such as static and 
true IBM printer port compatibility are virtually 
non-existent. 


Flexible 

Field programmability is now possible. Additionally our 
optional Crypto Programmer board permits the Hardlock to 
be uniquely programmed for your company. 


Reliable 

Our unique ASIC (Application Specific Integrated Circuit) 
extends the Hardlock’s operating range below 2 volts. Since 
no idle current is required, there is no additional loading on 
the printer. Electronically erasable memory requires no 
battery. 


Space-Saving 

Hardlock measures only 1.75" Three of our units fit in 
approximately the same space as only two others. Hardlock 
with Memory may also be purchased on the smallest PC 
board you've ever seen. Perfect for those who don't want 
the device on the exterior of the computer. 


Hardlock 

Hardlock with (128 bytes) Memory 
Hardlock with Memory on a Board 



Hardlock, . . 
Not Hardluck 


The Security System You’ve Asked For. 


GLENCO 



ENGINEERING INC. 

SERVING THE SOFTWMflf INDUSTRY SINCE 1979 

1-800-562-2543 


Hardlock fs s irademark 
□I Fast Electronic GmbH. 


270 Lexington Drive Buffalo Grove. IL 60089 708-808-0300 FAX 708-808-0313 















BREAK AWAY FROM HO-HUM 



Presenting DFI’s CHS-4000 Color Handy Scanner ® 


and DMS-400 Mouse 


May 20-23,1991 * Ar1anta 1 CriMirgis, USA 

West Hall 
Booth No.4816 


D epart from the humdrum of ordinary 
scanners and mice. Live up to the full 
power of communication with DFl’s new 
CHS-4000 Color Handy Scanner and 
DMS-400 Mouse* 

For the serious scanning enthusiast, the 
CHS-40G0 scanner has a 400 dpi resolution, 
color gray scale output, PC Paintbrush IV + , 
among others* And the quality that you’ve come 
to expect from the company that started handheld 
scanning. 

The DMS-400 Mouse is an opto-mechanical, 
three-button, 400 dpi mouse that is compatible j 
with Microsoft and Mouse Systems mice through 
an easy hardware switch* Totally redesigned for 
maximum comfort and minimal fatigue, it's the 
world’s most comfortable mouse. 

Live up to your full creative potentials with 
DFPs CHS-4000 and DMS-400 Mouse. Who 
knows where it will lead you to? 

Call or Fax us today for more information* 

Copyright 1990 DFI Inc All ngtils reserved worldwide AH oihtw product names 
mertionsd are trademarks or regtsierc^J hractemarks ot men respeclrue owners 


Taiwan, ROC 
Tel: 02 543 3966 
Fax: 02 537 7458 


nn 

West Sacramento, CA 

East Brunswick, NJ 

Miami, FL 

Germany 

United Kingdom 

Ur 1 

Tel: 916 373 1234 

Tel: 90 B 390 2815 

Tel: 305 477 1966 

Tel: 040 234 766 

Tel: 81 461 2322 

Fax: 916 373 0221 

Fax 900 390 2617 

Faa: 305 594 0607 

Fax: 040 233 666 

Fax: 61 461 4631 
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REVIEWS 


HARDWARE 


Extend Your Printer’s Reach Without a LAN 



Printer sharers 
from Pacific Dam 
Products (topf 
Extended Systems 
(middle), and 
Western Telematic 
(bottom) offer three 
ways to connect 
multiple PCs to a 
laser printer. 


ROGER C. ALFORD 


E ven with laser-printer prices dip¬ 
ping under $2000, good business 
sense argues against putting a print¬ 
er on every desktop, especially since 
many people use printers sporadically 
throughout the day. A more efficient so¬ 
lution is for many users to share the same 
printer. This is the rationale behind the 
new printer-sharing devices hitting the 
market. 

I reviewed three new sharing devices 
that don't require a LAN to provide mul¬ 
tiple access to printers: Pacific Connect 
from Pacific Data Products, the Lasernet 
PSU-82SP from Western Telematic, and 
MultiSpool 2289A from Extended Sys¬ 
tems, The latter two units are stand¬ 
alone boxes with serial and parallel inter¬ 
faces, while Pacific Connect is a card 
that plugs directly into the Optional I/O 
slot of a Hewlett-Packard LaserJet II, 
IID, III, or HID printer. 

Job Queuing 

Pacific Connect works with PCs and 
Macintoshes connected only to LaserJet 
printers. The other two units can attach 
to any printer with parallel or serial ports 
and can work with PCs and Macs, al¬ 
though Mac users can’t take advantage of 
some utility software that ships with the 
Lasernet and MultiSpool. All three can 
store incoming data in an internal mem¬ 
ory buffer before sending it to the at¬ 
tached printer. If one or more additional 
ports receive data at the same time, the 
device sets aside buffer memory for each 
new job. The jobs proceed to the printer 
in the order in which they are received. 

To determine when one job ends and 
the next job begins, the devices use a pre¬ 
selected time-out period. When they stop 
receiving data into the active job port for 
the duration of the time-out period, the 
job is considered closed, and the next job 
in line then flows to the printer. The 
time-out lets you send multiple-page doc¬ 
uments with brief time gaps in between, 
without other jobs sneaking in. In cer¬ 
tain graphics or CAD applications, the 
computer may need to perform substan¬ 
tial processing between portions of the 
printer output. The time-out can ensure 
that a print job from another user does 
not get sent to the printer between por¬ 


tions of a graphics image. 

I tested all three devices with simulta¬ 
neous serial- and parallel-input connec¬ 
tions and with several print jobs being 
submitted concurrently from different 
computers. Each of the units performed 
flawlessly in these tests, with no print 
jobs inadvertently corrupted. In some 
cases, I needed to adjust the time-out 
period to accommodate a lengthy delay 
between portions of a graphics image. 

As expected, the parallel data transfer 
was substantially faster than the serial 
data transfer, and it is preferred when 
feasible, especially when you regularly 
transfer graphics images. In shared- 
printer environments, however, it is 
common for many or most PCs to be too 
far from the printer for parallel opera¬ 
tion, so fast serial communications are 
important. Extended Systems' Multi- 
Spool, with its serial and parallel adapt¬ 
ers, provides a unique solution for using 
parallel ports over long distances. 

Pacific Connect 

Easy to use and install, Pacific Connect 
is the simplest of the three devices. At 
$399 for the 256K-byte version (user-up- 


grad able to 1.25 megabytes) and $499 for 
the 1.25-MB version that I reviewed, it is 
also the least expensive. However, it only 
works with HP LaserJet printers. In ad¬ 
dition, the card provides only five com¬ 
puter connections—four serial and one 
parallel. 

The device offers four RJ-H phone 
jacks for the RS-232 serial inputs and a 
single 36-pin Centronics connector for 
the parallel input. It ships with four RJ- 
11 cables and four RJ-1 l-to-DB-253 
adapters, making computer-to-serial 
port connections straightforward, espe¬ 
cially for IBM PC compatibles with the 
standard 25-pin serial-port connector. 
Systems that have the IBM 9-pin serial- 
interface connector will need a 9-pin-to- 
25-pin adapter (readily available from 
many suppliers). Non-IBM-compatibles 
having a female DB-25 connector will 
need a male adapter. 

You can individually select the data 
transfer rate and time-out (in 10-second 
increments) for each Pacific Connect 
port. (Only the time-out can be set for the 
parallel port.) The company includes a 
PACSET utility to easily configure the 
communication and time-out parameters 
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Subscription 

Problems? 



We want 
to help! 

If you have a problem 
with your BYTE 
subscription, write us 
with details. We'll do 
our best to set it right. 
But we must have the 
name, address, and 
zip of the subscription 
(new and old address, 
if it's a change of 
address). If the 
problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number 
if possible. 


BYTE 

Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 



EXTEND YOUR PRINTER’S REACH 



from a PC. And because Pacific Connect 
has its own nonvolatile memory, it re¬ 
tains the setup values for all ports even 
when you shut down the power—a nice 
feature. Pressing the device’s recessed 
test button generates a status printout, in¬ 
cluding all current communications port 
data transfer rates and time-outs. 

This unit supports the widest range 
and fastest data transfer rates of the three 
units tested, including serial rates of up 
to 115,200 bps. Since the standard DOS 
MODE command (for PCs) will only 
support up to 19,200 bps. Pacific Con¬ 
nect comes with another utility, PAC- 
MODE, that permits you to specify a rate 
of up to 115,200 bps. This fast transfer 
rate has become proven in the PC indus¬ 
try with such programs as LapLink and 
Procomm. I tested Pacific Connect in a 
LaserJet III and found that the 115,200- 
bps transfer rate worked reliably and re¬ 
duced transfer time substantially com¬ 
pared to the 19,200 bps I normally use. 
Pacific Connect cut 30 seconds off the 
transfer of a simple 300-dot-per-inch 
image, and it could easily reduce transfer 
time by minutes for a moderately com¬ 
plex image. In contrast, the Western 
Telematic and Extended Systems units 
support a maximum serial data transfer 
rate of 19,200 bps. 

The serial ports normally use hard¬ 
ware (Data Terminal Ready) handshak¬ 
ing between the Pacific Connect unit and 
the attached PCs. Serial port I, however, 
can optionally be configured to use soft¬ 
ware handshaking (XON/XOFF) for sys¬ 
tems that may require this (e.g. t certain 
minicomputer or mainframe systems). 
You can run the device with Macintoshes 
that have a LaserJet driver, but you must 
use a PC to configure transfer rates and 
time-outs. 

Laser net 

The Lasernet supports eight connected 
computers (four serial and four parallel) 
and two printers (one serial and one par¬ 
allel). You can purchase the Lasernet in 
four memory sizes: 256K bytes ($595), 
512K bytes ($695), 1 MB ($795), and 2 
MB ($995). I evaluated the 1-MB unit. 
This product doesn’t include any cables, 
but it does use ail standard printer input 
connectors (DB-25s for the serial ports 
and 36-pin Centronics connectors for the 
parallel ports). The two printer output 
connectors are also DB-25 types (one 
male and one female), matching the IBM 
PC standard interface pin-outs. 

The full-size, standard connectors 
(instead of the “RJ” telephone jack con¬ 
nectors), coupled with the unit’s internal 
power supply, account for the relatively 
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ACTION SUMMARY 


m WHAT PRINTER SHARERS DO 

These devices efficiently let many 
users share one printer without a 


LAN. 


■ WHAT YOU'LL LIKE 

Easy installation, reliability, and 
the chance to maximize your 
printer resources. 

■ WHAT YOU'LL DISLIKE 

Not oil of these devices work 
with all printers; some printer 
sharers operate at less than 
optimum transfer rates; and the 
cost of some fully configured units 
matches the price of personal 
laser printers. 

■ WHAT WE RECOMMEND 

For LaserJet users who can accept 
a five-user limitation, Pacific 
Connect dearly offers the most for 
the money. 

In the higher-cost, stand-alone 
arena, MultiSpool is the winner 
because of its flexibility and its 
ability to operate at long 
distances even with parallel 
ports. 

■ WHAT YOU'LL PAY 

Pacific Connect; $499 (1.25-MB 
unit); Lasernet PSU-82SP; $795 
(1-MB unit); MultiSpool 2289A; 
$995 (as tested, 1 -MB unit) 

■ FOR MORE INFORMATION 

Extended Systems, Inc. 

6123 North Meeker Ave. 

Boise, ID 83704 
(208) 322-7575 
fax; (208) 377-1906 

Circle 981 on Inquiry Curd. 

Pacific Data Products 
9125 Rehco Rd. 

San Drego, CA 92121 
(619} 552-0880 
fax; (619) 552-0889 

Circle 979 on Inquiry Cord, 

Western Tefemotic, Inc. 

5 Sterling 
Irvine, CA 92718 
(714)586-9950 
fax: (714)583-9514 

Circle 980 on Inquiry Card. 
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PC DIAGNOSTICS • PREVENTATIVE 


MAINTENANCE • BENCHMARK TESTING • PERFORMANCE ENHANCEMENT 


SPEED 
TEST 
YOUR PC 

You’ve seen the 
Landmark Speed 
Rating advertised 
by many major PC 
manufacturers, 
now you can have 
your own copy of the Landmark System Speed Test - 
Accurately measure CPU, math, and video speeds to make 
an informed purchasing decision . determine the best PC 
for the job or maybe just win some bets in the office on 
whose PC is really faster! Includes the Landmark AT 
CMOS RAM Setup program to update your system configura¬ 
tion on-the-fly. BYTE Special $19 + $3 ship/handling. 




THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 


PC WON'T BOOT? THEN JUST 
KICKSTARTIT! 

Don't replace your motherboard, don’t call service, use 
KickStart 2 W . When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 meas¬ 
ures power within 2.5% on all four voltages, shows Power- 
On Self-Test (POST) failure codes, and features on-board 
ROM-based diagnostics allowing you to determine and 
remedy the problem quickly, easily, and inexpensively! 

Built-in serial and parallel I/O allows for testing via modem, 
or simply logging results to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in KickStart 2’s battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
PCs that don't issue POST codes. KickStart 2 tests your 
system regardless of O/S (even UNIX). 

On-board switches. LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system burn-in). 

KickStart 2 is the ultimate SECURITY CARD tool With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests. Regularly S599. BYTE Special, 
SAVE $$$ CALL NOW. 


“KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system... the board is a worthy investment for com¬ 
puter maintenance ." David Claiborne. PC Week - 
December 24, 1990. 


HOW TO DEBUG A DEAO PC 



KickStart 2 is ideal lor permanent installation II eliminates the need for an 
I/O card, provides remote and on-site diagnostic capabilities lor quick repair 
time and offers a solid hardware based solution to unauthorized access with 
impenetrable password protection 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 

With PC Probe" you'll save time and money when your 
PC starts acting up. In one easy-to-use package you get 
Diagnostics, Benchmarks, Performance Enhancement 
Utilities, and System Information. Combined, this arsenal 
of tools will keep your system up and running at peak 
performance and remove the mystery about what’s inside. 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips. It tests 
system board. RAM. video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transfer rate by determining optimum interleave and 
changing it, prevent catastrophic data loss by performing 
data revitalization, reformat the hard drive, run external 
programs, display and edit CMOS RAM on-the-fly, pre¬ 
vent accidental hard drive data destruction with pass¬ 
words. diagnose problems with device drivers installed. 


With Alignlt'” you can clean, diagnose, and align your 
floppy drives In minutes without a scope. Patented tech¬ 
nology requires only a screwdriver to perform ANSI- 
accurate alignments (.3 mil). 

Alignlt is ideal for corporate users with 2 or more PCs 
because it includes a "GOLD STANDARD" feature so you 
can align all your PCs to the same in-house standard. 
guaranteeing that all your floppies are perfectly inter¬ 
changeable between PCs. 

80% of all floppy drive failures can be fixed with Alignlt 
so don’t replace your drive, save time and money instead. 

Includes dual size floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (both 
sizes) good for 180 uses. Replacements and single drive 
size versions available. For all PCs and compatibles. 
Regularly $249 (single size $149), BYTE Special, SAVE 
$$$ CALL NOW. 


Need an inexpensive solution for dead or problematic PCs 
and motherboards? Try KickStart 1" or JumpStart ROM 
POST", two quick and easy to use debugging tools. 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes. The 
manual translates error codes for easy failed circuit isola¬ 
tion. Regularly $99, BYTE Special, SAVE $$$ CALL NOW. 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS for testing purposes. Tests include 
CPU register and logic, 8087 math coprocessor, 8253 timer, 
8237 DMA controller, 8259 interrupt controller, parity error 
and memory refresh logic, erroneous maskable/non-mask¬ 
able interrupt detection, display adapter (MDA, CGA, EGA), 
keyboard, keyboard controller, floppy controller, drive A: 
read Base memory at normal & slow refresh rates, and 
POST checksum. Display of motherboard switch configura¬ 
tion. Regularly $199 (AT version) $99 (XT version), BYTE 
Special. SAVE $$$ CALL NOW 


HARD CORE TESTING FOR 
PROFESSIONALS 

Landmark/SuperSoft Service Diagnostics" is ideal for 
professionals requiring the most exhaustive diagnostic 
test capabilities. Each module is CPU specific, including 
PC, XT, AT, 386/486, and PS/2. Since 1981 major manu¬ 
facturers like Wang, Xerox, Prime, Sony, DEC, NEC, and 
NCR have relied on Service Diagnostics to tackle their 
toughest operating problems. 

Intended for professional service and repair technicians, 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self¬ 
booting version doesn't require DOS. The manual offers 
troubleshooting tips to the component level. Also avai¬ 
lable in a complete Kit including; all CPU specific soft¬ 
ware, dual size floppy alignment software (see Alignlt), 
and PC/XT & AT ROM POSTs. Winner of the PC 
Magazine Editor s Choice Award in August 1990. 



SuperSott s Service Diagnostics: The Kit 
is a technicians dream, with all the tools 
necessary to accurately analyze all phases 
of computer operations... it is well worth 
its performance potential." Bill O'Brien , 

PC Magazine - August, 1990. 



• Service Diagnostics XT/AT Kit...Reg.$595. SAVE $$$ CALL NOW 

• Service Diagnostics PS/2 Kit....Reg. $495. SAVE $$$ CALL NOW 

• XT ROM POST... Regularly $99 SAVE $$$ CALL NOW 

• AT ROM POST... Regularly $199 SAVE $$$ CALL NOW 

• Individual pricing available on all kit components, please inquire. 


The 200 page on-line manual has built-in table of con¬ 
tents, topicAext search, and troubleshooting tips. PC 
Probe comes with dual size floppies and 9 & 25 pin serial/ 
parallel port loopback plugs. For PC XT. AT. 386, 486 and 
compatibles using DOS 2.0 or higher Regularly $149, BYTE 
Special $134 + $6.75 shipping and handling 


CONFUSED BY TECHNICAL 
COMPUTER JARGON? 

Finally, with a single keystroke, you can define virtually 
every computer term known in a matter of seconds. This 
award-winning, easy-to-use utility, defines over 4200 
computer terms and concepts for you without having to 
leave the program you’re in. 

The Computer Glossary" (a software version of the best¬ 
selling book by Alan Freedman) installs as an application 
or hot-key accessed TSR. The definitions are written in 
concise, standard English. Plus, The Computer Glossary 
provides colorful industry “backgrounders" fascinating to 
the beginner and expert alike. 

Get the most out of your software, manuals and com¬ 
puter magazines, buy The Computer Glossary and 
become a true POWER USER. Runs under DOS or MS- 
DOS 2.0. or later, with 32K of RAM and 1.4 MB of hard 
disk space on IBM PC, XT. AT PS/2 and compatible 
computers. Regularly $59, BYTE Special. SAVE $$$ 
CALL NOW. 


CALL (800) 683-6866 

International use FAX (813) 443-6603 
Voice (813)443-1331 

Visa • MC’Amex • CODs Accepted • Dealer Inquiries Welcome 




| ■ s 


landmark SupeiSrft 

First in PC Testing... Since 1981 

703 Grand Central Street • Clearwater, Florida 34616 


Copyright ©198T-1991 landmark. SuperSofl. PC Prate, AlignH, KxkSiait JumpStan, ROM POST 
and Service Diagnostics ot trademarks and ragpsterad trademarks of Landmark Restart* * International 
Ccrp All Rights Reserved Other names are trademarks ol m» as&ociaOed owneri 
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large size of the Lasernet. A DIP switch 
at the rear of the unit lets you configure 
several default values. You can reset the 
values after power-up using one of the 
PC utilities included with the unit. You 
can set the serial-printer-output-port de¬ 
fault to either 9600 or 19,200 bps and the 
serial-input ports for either 9600 or 
19,200 bps (although not individually). 
You can also select one of four printer 
output modes: serial only (all output 
goes to the serial printer port), parallel 
only (all output goes to the parallel 
printer port), share mode (data passes to 
the first available printer port), and di¬ 
rect mode (data travels to the “default’* 
printer port unless otherwise instructed 
by an embedded command to the Laser- 
net), 

The Lasernet only supports 5-, 
20-, or 90-second time-outs. The gap be¬ 
tween 20 and 90 is large enough to be an 
irritation. For example, my CAD pro¬ 
gram needs a time-out of nearly 40 sec¬ 
onds. The additional 50 seconds wastes a 
lot of time in a device largely designed to 
save time. 

The LaserneLs maximum 19,200-bps 
input transfer rate, while the fastest most 


printers can accommodate, does not of¬ 
fer that extra performance boost that’s so 
notable with Pacific Connect Ironically, 
like Pacific Connect, the Lasernet in¬ 
cludes a new WMODE utility to replace 
DOS’s MODE command, allowing data 
transfer rates of up to 115,200 bps to be 
specified. However, the Lasernet will 
not support anything beyond 19,200 bps. 

While hardware handshaking is the 
normal mode for the serial ports, a DIP- 
switch setting will let you configure the 
ports for XON/XOFF handshaking. Un¬ 
fortunately, all the ports must use the 
same handshaking scheme. The Laser- 
net accepts certain embedded commands 
(from the print data stream) for altering 
the time-out, selecting the output printer, 
printing multiple copies, and other oper¬ 
ations. 

Western Telematic includes a disk 
with several utilities to support the unit. 
The Lasernet utility can change the de¬ 
fault parameters (primarily the commu¬ 
nications parameters), but it incorrectly 
identified my default port setting as 9600 
bps when I had set it to 19,200 bps. It did 
make requested changes properly, but 
parameter changes are only valid until 


you shut off the power; the default DIP- 
switch settings then become active again. 

MultiSpool 

The stand-alone MultiSpool 2289A from 
Extended Systems includes a 1 -MB buf¬ 
fer memory. Like the Lasernet, it can 
support a serial printer and a parallel 
printer (using PC standard DB-25 con¬ 
nectors), as well as a maximum of eight 
computers. Also, MultiSpool uses DIP 
switches to determine the power-up de¬ 
fault operating parameters; it is limited 
to 19,200-bps serial operation; and it 
comes with no cables. It does, however, 
have many distinguishing features, in¬ 
cluding its small size. It is roughly one- 
third the size of the Lasernet, due in part 
to its external transformer. 

But MultiSpool’s most notable fea¬ 
tures relate to its computer connection 
schemes. Extended Systems sells vary- 
ing-length cables with an RJ-45 connec¬ 
tor on each end, ranging from 25 feet to 
100 feet in length, with special orders ac¬ 
cepted for lengths of up to 500 feet. The 
standard 50-foot cables I used cost $25, 
One end of the cable simply plugs into 
one of the mating RJ-45 connectors at the 


If Ytau 

Want 



Actually, two programs. Play It By 
Ear and RhythmAce, Two musically 
essential software programs for any 
IBM PC. 

Play It By Ear is an inter¬ 
active program that trains 
you to pick out notes, 
tones, chords, intervals, 
and more. It shows you 
how to play everything 
back. Without sight read¬ 
ing. Choose from eight different exer¬ 
cises, six skill levels. Play an on-screen 
guitar fretboard or keyboard. Or 
straight from your MIDI instrument. 
The program automatically tracks 
your progress. Smart. 



iviuoiu, 

Get 

With 

The 


New RhythmAce helps you learn, 
practice and play rhythms. Perfect 
your grasp of tempo, time 
signatures, notation 
values, meters, and more. 

Keep the beat with a com¬ 
puter keyboard, mouse or 
MIDI instrument. Select 
single or two-handed 
rhythms. Choose a classical or jazz 
style. Tap your feet. Fun. 

So, to have fun or get serious 
about music, get with these programs. 

See your dealer or order now! 

Only $99,95 each for Play It By Ear 
or RhythmAce, 





(415) 546-1917 


i t p f 


Requirements: IBM PC or Compatible; B40K 
uf RAM; DOS 2.0 ur higher; a floppy drive; 
M icro sioft'" com pal i h I cf mouse, speaker. 

Ibis ScflwarelnC., 90 New Montgomery SL, 
Suite S 20 . San Francisco. CA 94105 



This 4 % Hour VHS 
Video Tape Course - 

“How To 
Install A 
NOVELL® 
Network” 


Will teach you in plain English all the basics 
required to install a Novell Network. Topics 
include: Network Boards, Cabling, File 
Servers, Hard Drives, Disk & Diskless 
Workstations, Software Installation, Net¬ 
work Management, Multi-User Appli¬ 
cations, etc. 

For Orders Call 1-800-654-1138 
Tech-support Introductory Price 

818 - 905-1262 $gQ 95 sKsa 

FAX 818-905-1292 Handling 


Vogue Video Productions 


16250 Ventura Blvd., #202 
ENCINO, CA 91436 
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THE NEW MICRO-CAP III: 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn't easy. But we did it. Made the 
long-time best-selling IBM * PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Boon BJT 
and Level 3 MOS, you’re now' ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too 
Because the program’s now' in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 



Transient analysis 



Schematic editor 



Monte Carlo analysis 


models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

.And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today And see how easily you can 
get ideas up and flying. 



1021S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 
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EXTEND YOUR PRINTER’S REACH 


rear of the MultiSpool. The other cable 
end attaches to your computer using 
either a serial or a parallel adapter. To 
connect to a standard 25-pin PC serial 
port, you use an ESI-7000PC adapter 
($20), and to connect to an AT’s 9-pin 
serial port, you use an ESI-7000AT 
adapter ($20). If you wish to connect to 
your computer’s parallel port, you must 
buy an ESI-7000TX transmitter inter¬ 
face ($60) to take advantage of the com¬ 
pany’s proprietary ExtendedLink tech¬ 
nology. The ExtendedLink adapter 
converts the parallel port to a high-speed 
serial link (at 23,000 bps) that is trans¬ 
parent to your computer’s operation and 
allows reliable communications to up to 
500 feet. 

For RS-232 serial communications, 
you can individually configure each in¬ 
put port with DIP switches to operate at 
9600 or 19,200 bps, and each port auto¬ 
matically handles both hardware and 
XON/XOFF handshaking. The unit de¬ 
faults to a 20-second time-out period, but 
you can change this by sending com¬ 
mands to the unit via the PC’s printer 
port. These changes, however, are only 
in effect as long as power remains ap- 



MultiSpool's adapters allow any 
combination of serial and parallel 
connections among its input channels. 


plied. Like the Lasernet, MultiSpool 
also supports other commands to select 
the output printer and lets you print 
multiple copies. 

You must purchase the required RJ-45 
cables and adapters with MultiSpool to 
form a useful printer-sharing device. 
With these adapters, the device becomes 
a flexible system that allows any combi¬ 
nation of serial- and parallel-port con¬ 


nections, and it supports long-distance 
data transfers at high speeds (see the 
photo). At $995, this device is not inex¬ 
pensive, especially when you add the 
special cables and adapters. But it pro¬ 
vides exceptional flexibility. 

Flexibility Pays 

These three printer-sharing devices are 
reliable, and they work as advertised. 
For LaserJet users who can accept a five- 
user limitation. Pacific Connect clearly 
offers the most bang for the buck. In the 
higher-cost, stand-alone arena, the La¬ 
sernet provides basic no-frills operation 
with standard interface connectors, but it 
offers little to help it stand out from the 
crowd. Because of its greater flexibility 
and the ability to operate long distances 
even with parallel ports. Extended Sys¬ 
tems’ MultiSpool 2289A is the clear 
winner. ■ 


Roger C. Alford is president of Program¬ 
mable Designs, a Michigan-based con¬ 
sulting firm, and author of the Program¬ 
mable Logic Designer’s Guide ( Howard 
W. Sams, 1989). You can reach him on 
BIX c/o “editors. ” 



Add a disk drive without hors¬ 
ing around inside your com¬ 
puter-just plug Back¬ 
pack into your parallel 
port! Connect your 
printer to the Backpack 
drive. No tools. No hassles. 
No interface cards. Back¬ 
pack works with IBM and 
compatibles including PCs, 
XTs, ATs, PS/2s, PS/1 s, and 


laptops. It's available in 5.25" 
and 3.5" and comes complete 
with everything you need. 
So see your dealer or 
get it straight from the 
horse's mouth and call us 
_ about Backpack today! 

MicroSolutions 

Computer Products 

132 W. Lincoln Hwy., DeKalb, IL 60115 
815-756-3411 Fax:756-2928 


See us at Comdex , Booth #2352 


CONVERSIO 
WOES 

Which is your conversion? 

New hardware 
New operating system 
New language 
New package 

Conversions can be troublesome ... 

Editing scripts never quite seem to be correct. 

Programs never quite seem general enough. 

Everything seems so messy and hit or miss. 

Manual conversions are so tedious and error-prone. 
Subtle difficulties are not exposed up front. 

Time scales are hard to estimate. 

Help is at hand ... 

We will write a dedicated translator program for you. 
First we will produce a precise analysis of the logic of 
your requirements. 

Then we will write a clean, syntax-directed translation 
program. 

Overseas assignments accepted. 

On accepte les missions etrangeres. 

Telephone John Jackson. 

Dataflow Automata 

{SiKKore ltd | 

Parade House, Telephone: +44 (0)923-246 404 

135 The Parade, Fax: +44 (0)923-246 301 

High Street, Watford, Mobile: +44 (0)860-921 089 

Herts, WD1 INS, UK. Telex: 917010EuroG 
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In 1972, Summagraphics introduced thefirst affordable desktop tablet. Eighteen years and more 
than 40 patents later, our SummaSketch* II is the industry standard in graphics tablets. 




tablet in the world—with over 500,000 sold to date. More than any other manufacturer. 



SummaSketch has also won every major editorial accolade, including PC Magazine 
Editors' Choice, PC Week Corporate Satisfaction Poll, CADENCE'S Blue Ribbon Best 
of 1989, and CADalyst's Dream Systems and Highly Recommended rating. 



1 

19 9 0 



SummaSketch II. The people's choice. The critics' choice. And the easiest choice you 
have to make. For literature and the name of your local dealer call 1-800-888-2028, Ext. 304 
or in Canada call 1-800-729-7866. For technical information call 203-881-5400. 


Surmagraphics 

Every decision should be ffiis easy. T “ 

For IBM/Compatible information circle 289, Far Macintosh information circle 290, 
For Reseller inquiries circle 291 on Inquiry Card. 


© 1990 Summagraphics Corporation. 
Seymour, CT 06483 • All rights reserved. 
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to bring you the largest selection of business & persona] computing 
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computer clubs have joined forces 

references available ... at savings up to 50% off publishers' prices! 
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The Stephen Cobb 
User’s Guide to 
FILEMAKER 
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The Computer Book Club^ 
with the BYTE Book Club* 

» Blue Ridge Summit, PA 17294-0820 


The Computer Book Club and the BYTE Book Club 
have joined forces to bring you the largest selection of 
business and personal computing titles available today. 

• Big Savings In addition to this introductory offer, you keep saving 
substantially with members’ prices of up to 50% off the publishers’ prices. 

• Bonus Books Starting immediately, you will be eligible for our Bonus 
Book Plan, with savings of up to 80% off publishers’ prices. 

• Club News Bulletins 15 times per year you will receive the Book Club 
News, describing all the current selections—mains, alternates, extras—plus 
bonus offers and special sales, with scores of titles to choose from. 

• Automatic Order If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no book at 
all, simply indicate your choice on the reply form provided. You will have 
at least 10 days to decide. As a member, you agree to purchase at least 
3 books within the next 2 years and may resign at any time thereafter. 

• Ironclad No-Risk Guarantee If not satisfied with your books, return 
them within 10 days without obligation! 

• Exceptional Quality All books are quality publishers’ editions especially 
selected by our Editorial Board. 

All books are hardcover unless number is followed by a "P" for paperback. (Publishers' Prices Shown) 

©1991 THE COMPUTER BOOK CLUB. Blue Ridge Summit. PA 17294-0820 


Please accept my membership in The Computer Book Club with BYTE Book Club and send 
the 5 volumes listed below, billing me $4.95. If not satisfied, I may return the books within 10 
days without obligation and have my membership cancelled. I agree to purchase at least 3 books 
at regular Club prices during the next 2 years and may resign anytime thereafter. A ship¬ 
ping/handling charge and sales tax will be added to all orders. 


Name_ 

Address_ 

City_ 

State_ Zip_Phone_ 

Valid for now members only. Foreign applicants will receive special ordering instructions. Canada must remit in 
U.S. currency. This order subject to acceptance by The Computer Book Club. BY591 
























































































































The joy of C-scape 

Elegant graphics and text 


Supports 
DOS, OS/2, 
Unix, VMS. 
Call for demo. 


T he C-scape™ Interface 

Management System is a flexible 
library of C functions for data entry 
and validation, menus, text editing, 
context-sensitive help, and windowing. 
C-scape’s powerful Look & Feel™ 
Screen Designer lets you create full- 
featured screens and automatically 
generates complete C source code. 

C-scape includes easily modifiable high- 
level functions as well as primitives to 
construct new functions. Its object- 
oriented design helps you build more 
functional, more flexible, more portable, 
and more unique applications—and 
you'll have more fun doing it. 

The industry standout. Many 
thousands of software developers world¬ 
wide have turned to the pleasure of 

C-scape. The press agrees: 
“C-scape is by far the best. 
J-fxf “ . . . A joy to use,” wrote 
IEEE Computer. M;\jor 
companies have selected C-scape as a 
standard for software development. 

C-scape’s open architecture lets you use 
it with data base, graphics, or other C 
and O 4 libraries. C-scape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously. To port 
from DOS or OS/2 to UNIX, AIX, QNX, or 
VMS, just recompile. C-scape also 


Graphics. Run in color in text or graphics mode. 
Read images from PCX files. 

Object-oriented architecture. Add custom 
features and create reusable code modules. C' f 
compatible. 

Mouse support. Fully-integrated mouse support for 
menu selections, data entry fields, and to move and 
resize windows. 

Portability. Hardware independent code. Supports 
DOS, OS/2, UNIX, AIX, VMS, others. Autodetects 
Hercules, CGA, EGA, VGA. Supports Phar Lap and 
Rational DOS extenders. 

Text editing. Text editors with word wrap, block 
commands, and search and replace. 

Field flexibility. Masked, protected, marked, 
required, no-echo, and named fields with complete 
data validation. Time, date, money, pop-up list, and 
many more higher-level functions; create your own. 

Windows. Pop-up, tiled, bordered and exploding 
windows; size and numbers limited only by RAM. 

Menus. Pop-up, pull-down, 123-style, or slug menus; 
create your own. 

Context-sensitive help. Link help messages to 
individual screens or fields. Cross reference messages 
to create hypertext-like help. 

Code generation. Build any type of screen or form 
with the Look & Feel™ Screen Designer, test it, then 
automatically convert it to C code. 

Screen flexibility. Call screens from files at run 
time or link them in. Automatic vertical/horizontal 
scrolling. 

International support. Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 


supports Phar Lap and Rational DOS 
extenders. 

Trial with a smile, e scape is 

powerful, flexible, portable, and easy to 
try. Test C-scape for 30 days. It oITers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator. Oakland 
provides access to a 24- 
hour BBS, telephone servi 
ces, and an international 
network of companies providing in¬ 
country support. No royalties, runtime 
licenses, runtime modules. After you 
register, you get complete library source 
code at no extra cost. 

Call 800-233-3733 (617-491-7311 in 
Massachusetts, 206-746-8767 in Washing¬ 
ton; see below for International). After 
the joy of C-scape, programming will 
never be the same. 

DOS, OS/2 (Borland and Microsoft 
support): with Look & Feci, $499; library 
only, $399; UNIX, etc. start at $999; 
prices include library source. Training 
in Cambridge and Seattle each month. 
Mastercard and Visa accepted. 


OAKLAND 


BY591 



Oakland Group. Inc. 675 Massachusetts Ave., Cambridge, MA 02139 USA. FAX: 6178684440. Oakland Group. GmbH. Alt Moabit 91-B, D-I000 Berlin 21, F.R.G. 

(030) 391 5045, FAX: (030) 393 4398. Oakland International Technical Network (training, support, consulting): Australia Noble Systems (02) 564-1200; Benelux TM 
Data (02159) 46814; Denmark Ravenholm (042) 887249; Austria-Germany-Switzerland ESM 07127/5244; Norway Ravenholm (02) 448855; Sweden Linsoft (013) 111588; 
U.K. Systemstar (0992) 500919. Photo by Jessica A. Boyatt; Kaqji by Ksyi Aso. Picture shows a C-scape program combining data entry with video images loaded from PCX 
files, (’/-scape and Look & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright © 1990, by Oakland Group, Inc. 
Features, prices, and terms subject to change. 
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REVIEWS 


HARDWARE 


Color Printing, Diconix Style: 
Vibrant but Slow 

ALAN JOCH 



Kodak's Diconix Color 4 ink-jet printer offers paper-handling versatility and 
rich colors for business presentations. 


BVTE 


ACTION SUMMARY 


■ DICONIX COLOR 4 PRINTER 

m WHAT YOU'LL LIKE 

Attention-getting ond affordable 
color for your overhead 
presentations, business 
documents, and schematic 
diagrams, 

■ WHAT YOU'LL DISLIKE 

Slow print speed and imperfect 
color reproduction. 

■ WHAT WE RECOMMEND 

The Diconix Color 4 is an easy- 
to-use printer that produces 
quality output. But with its faster 
speed and lower price, the 
Hewlett-Packard PaintJet remains 
our first choice. 

■ WHAT YOU'LL PAY 

PC version, as tested: $ 1495; 
Macintosh version: $1595 

■ FOR MORE INFORMATION 

Eastman Kodak Co. 

Printer Products Division 
901 Elmgrove RcL 
Rochester, NY U653 
(800) 344-0006 
(716) 253-0740 

Circle 1227 on Inquiry Card, 



I n the battle for the eyes and minds of 
harried business people, desktop pre¬ 
sentations rely on color as an essential 
took Ink-jet printers remain one of the 
most economical means of producing 
color transparencies and handouts, and 
Hewlett-Packard’s PaintJet has carved 
out an appealing $1400 price point in 
that market. 

Now Kodak has entered the competi¬ 
tion for those who covet color with the 
Diconix Color 4, a desktop addition to 
the successful line of portable Diconix 
printers. At $1495, the Color 4 is $100 
more expensive than its main rival, but 
Kodak has imbued the new printer with 
standard features that make it more ver¬ 
satile than the PaintJet, including a 50- 
page paper bin to augment the built-in 
tractor feeder. Unfortunately, the Color 
4 can be excruciatingly slow. 


Nevertheless, this is a well-designed 
printer. Its sleek, rounded-wedge shape 
lends a modern and unobtrusive profile 
to the desktop. The Color 4*s silence 
while printing is a pleasant surprise: The 
advancing paper platen is the only sound 
you'll hear. The LED interface and the 
menuing system let you quickly select 
among resolutions, fonts, and media. In 
addition to Color 4-spec if ic drivers, the 
Kodak printer emulates the PaintJet. 

Easy setup is another plus. Color ink- 
jets conjure up installation nightmares 
thanks to ink cartridges that require 
priming and cleaning. The Color 4*s car¬ 
tridges need very little fussing. How¬ 
ever, to prime them the first time, you 
must insert a straightened paper clip 
through a small hole in the cartridge and 
compress an ink bladder so that some 
drops squeeze through the nozzle. I pic¬ 


tured a disaster, and magenta-stained 
hands, as I gingerly poked at the bladders 
and wondered how much stress they 
could take. In the end, I suffered no mis¬ 
haps, even when I punched the bladder 
harder than necessary for priming. The 
inks are not water-based and are perma¬ 
nent when dry. They refused to smear 
even when I repeatedly marked an image 
with an underliner or rubbed it with a 
moistened finger. 

The Color 4 relies on four ink car¬ 
tridges: yellow, cyan, magenta, and 
black. The PaintJet uses one black and 
one color cartridge. Thus, the Color 4 
can save you some money if one color 
dominates your work. Replacements cost 
$14 for black and $20 each for the three 
colors. Kodak rates each cartridge at a 
maximum of 500 pages. 

After installing the ink cartridges and 


MAY 1991 * BYTE 287 











COLOR PRINTING, DICONIX STYLE 



trast, the PaintJet comes only with a trac¬ 
tor feed, so if you're printing cut sheets, 
you must manually insert them a page at 
a time- The Color 4 handled both types of 
paper without jams. Similarly, transpar¬ 
encies fed through the paper bin and 
printed without incident. The printer 
produced fine results on 20-pound copier 
paper, although colors looked even crisp¬ 
er when printed on specially coated ink¬ 
jet paper. 

Using the front-panel menu, you can 
select three fonts: Prestige, in 10 and 12 
characters per inch, and 18-cpi Gothic. 
You can print each in draft, near-letter- 
quality, and quality resolutions (96 by 
96, 96 by 192, and 192 by 192 dots per 
inch, respectively). 


The Diconix Color 4 produced bold but slightly off-register colors in the pie chart 
on the left. The Hewlett-Packard PaintJet printer (right) produced the same chart 
a minute faster. 


a cleaning blotter, I merely connected 
the 8-bit Centronics cable and inserted 
the ROM card that holds a Microsoft 
Windows driver and other system infor¬ 
mation. (Kodak markets a version for the 


Macintosh with an RS-232 seven-eighths 
serial interface and cable for $1595,) 

The standard 50-page paper bin means 
you can easily feed cut sheets and trans¬ 
parencies through the Color 4. By con¬ 


Performance Tests 

To test the Color 4’s speed and quality, I 
printed a series of color graphics and text 
files, I first generated a color graphics 
file produced with CorelDraw 2,0 and 
converted to a 42K-byte PCX file. Using 
Excel 3.0, I produced a color bar chart 
and a color pie chart, both of which in¬ 
cluded text and numerals, DesignView 
2.0 enabled me to print a schematic 



I XEROX 2700-11 
Heavy-Duty 12ppm 
Laser Printer 


Equiv. to NBt Model 12, 
DG LDP/12, DEC LNOt 

■ 60,000 pp/mo. 

duty cycle 
in 300 x 300dpi 

List Price: $12,495! 


3D-R0M PLAYERS 

Several models 

available _ 

Call for prices. 

LOWEST around! 


MICROPOLIS #1654-7 
161MB ESDI Hard Drive 

lifts •5.25"> MiElsti[* s 599 


AdaptecIG-tiit ESDI Controller Cards 

IDEAL FOR MICROPOLIS DRIVES 

#232211—Kard/Flopfy Drive Controller '99 ^ 
#23209—Hard Drive Controller '49^^ 


call (800) 988-1911 

FAX (617) 254-0392 • BOSTON, MA CHARGE 


x * \ 

- IT’S 11:35 p.m. * > 

SOMEONE TWO THOUSAND 
x MILES AWAY JUST SAW 
YOUR AD...AND WANTS v 
MORE INFORMATION, NOW . 

HOW DO YOU 
SATISFY THIS POTENTIAL 
CUSTOMER? 

TRY THIS DEMO 


1. Pick up the phone connected to your FAX machine and dial 

USA: 708-924-7465 UK: (+44) 672 84242 

2. Follow the simple voice instructions, using the phone 
keypad to respond 

3. You will be asked to press in the code number for Fax Facts' 

USA-Press: 889812# UK—Press: 201# 

4. Continue to follow instructions being given over the phone 

5. Once all steps are completed, you will be asked to press 
the "START" or " RECEIVE" button on your FAX 

6. Within seconds, after pressing this button, you will be given 
information on this instantaneous literature delivery system 


Fax Facts is a product of 
Copia International, Inc. 


USA: (708) 6B2-BB96 
UK (+44)672 84535 
USA FAX (703) 665-9841 
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Solve memory problems 

QEMM 386 makes the most of 
every last 'KE DESQview uses that 
memory to run multiple programs. 


Multitask 

Run multiple programs side-by-side 
in windows. 'Background' programs 
can continue to run, 


See text and graphics 
side-by-side 

Reference information in your graphics 
program while writing your report. 


Run Windows programs 

DESQview even lets you run 
Microsoft Windows, J 


wmmi 


COHtL DRAW SFtflRKAH r.CtJR 


E rjt| Transiurm grange [)i$ph 


Riiorrangfi 

Zoom 


Hark 

Transfer 

Scissors 


Help f of L'ESqyieu 1 
Quit DESQview 


Easy menu access to programs 
and DOS services 

Access programs or DOS in a windo w 
w ith just a few keystrokes or mouse 
*" clicks. It's tliat simple. 

See multiple files 

If your programs allow it, DESQview lets 
you run the same program in two or 
more windows. Great for comparing files 


Cut and paste data 

Transfer data between programs 
with a few keystrokes, 


Handle large programs 

Run standard DOS programs side-by- 
side with DO&extended programs like 
1 -2-3 Releases. 


DESQview. The Multitasking, Windowing Environment. 


Product 
of the 
Year 

1986 , 1987 , 
1988.1989 


Once the power user's secret, 

DESQview lias been discovered by 
computer knowledgeable people 
everywhere. Over 1,000,000 people 
have bought DESQview. 

Multitasking; windowing, using keyboard or mouse commands, 
it's all easy with DESQview. 

DESQview 366 2.3 lets you use your favorite DOS and DOS- 
extended programs in windows side-by-side on 386SX, 80386 and 
i486 PCs. As you can see above, you can even ran Microsoft Windows 



within DESQview. 

DESQview 2.3 gives 8088,8086 
and 286 PCs with additional memory 
most of the same capabilities with sur¬ 
prisingly little performance trade-off. 
Whatever programs you use—DOS, extended DOS or 
Windows—and whatever hardware you have, whether 8088 or i486 
or something in between, DESQview is still the best way to get the 
most out of the hardware and software you own today. 

DESQview. When you look into it, it's the obvious choice. 



Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire 
County Dublin, Ireland Tel. (353) (1) 841-444 Fax: (353) (1) 844-380 
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drawing and specifications for a crane 
arm, a job designers might typically use 
a lower-resolution plotter for instead. Fi¬ 
nally, I printed some text-only files from 
XyWrite III Plus, primarily to test for 
speed. I produced the same output on the 
PaintJet, In both cases, the tests used 
coated ink-jet paper, ink-jet transparen¬ 
cy media, and 20-pound copier paper. 
None of the Color 4 tests uncovered any 
problems emulating the PaintJet. 

The most obvious performance differ¬ 
ence between these printers is speed. In 
quality mode, the Color 4 plods along, 
slowly applying ink in each bidirectional 
pass of the ink cartridges. The print head 
then stops, waits for the paper to advance 
a line, and makes another pass. The 
PaintJet prints at a steadier pace without 
a series of starts and stops. 

My time tests gave numbers to my 
frustration. For example, the Color 4 
needed an average of 2 minutes, 40 sec¬ 
onds to print the CorelDraw file; the 
PaintJet zipped out the same image in an 
average of 1 minute, 30 seconds. Simi¬ 
larly, the Color 4 produced the Excel 
charts in 2 minutes, 26 seconds and 2 
minutes, 28 seconds, respectively. The 


same charts with the PaintJet: 1 minute, 
31 seconds and 1 minute, 27 seconds. 
Although most people probably wouldn’t 
buy either model to print straight text, 
the Xy Write tests show that the occasion¬ 
al quality-resolution business memo 
could be a painful experience with the 
Color 4. Single text pages averaged 2 
minutes, 46 seconds compared to just 50 
seconds by the PaintJet . 

To its credit, the Color 4 produced 
chart colors that were richer and more vi¬ 
brant than the PaintJet’s (see the figure). 
The color richness was especially im¬ 
pressive when I displayed transparencies 
of the Excel charts with an overhead pro¬ 
jector. Under the glare of the projection 
lamp, the PaintJet charts appeared to be 
washed out, with weak colors. By con¬ 
trast, the Color 4 charts and text looked 
bolder and more eye-catching. 

However, a couple of minor flaws lead 
me to dock points from the Color 4. On 
the transparency material, some distract¬ 
ing bands in the sol id-fill areas detracted 
from the overall look. In some cases, the 
register was off slightly, so a faint edge 
of color appeared beyond black border 
lines in the Excel pie chart. And in the 


CorelDraw image, a custom red came out 
with too much purple and looked less like 
the original than the PaintJet’s output 
did. If color accuracy is of prime impor¬ 
tance to you, these problems may be seri¬ 
ous, but for those who use the Color 4 for 
presentations and who value vibrancy 
over accuracy, these may be minor flaws. 

Color Champ 

As a newcomer to an established market, 
the Color 4 has a tough job cracking 
through the competition. With this print¬ 
er, Kodak has made a fine effort to de¬ 
sign a more versatile, easier-to-use alter¬ 
native to the PaintJet. 

In the end, however, as much as 1 like 
the Color 4*5 interface and print quality, 
I still prefer the PaintJet. It’s faster and 
its color reproduction is truer, and al¬ 
though the difference is small, the Paint¬ 
Jet costs less. Unless Kodak offers some 
more compelling reasons to switch from 
the market leader, the PaintJet remains 
my first choice. ■ 


Alan Jock is a technical editor with the 
BYTE Lab. He can be reached on BfX as 
"ajoch ." 


BIOS 


SOURCE 

CODE 


The AT BiosKit gives you a complete Bios with 
source code in C you can modify for your own appli¬ 
cations ! The B iosKit includes a B ios on diskette ready 
for programming Eproms, and includes the utilities 
you need to Rom the sources Code, The Bios also has 
a Rom Monitor/Debug and Setup. At last you have 
control over die core of your system. Over 380 pages, 
with diskette, $ 1 99. The XT BiosKit is only $99. The 
Intel Wildcard Supplement for the XT BiosKit is 
$49. Software tools: You need MS C and MASM 5.1 
for modifying the Bios._ 


rnur Well include a free copy of the pocket- 
r gxrjVj sized XT-AT Handbook by Choisser and 
Foster with each BiosKit if you mention this ad w hen 
you order. Of course, this $9,95 value is also available 
by itself. Or buy five or more for only $5.00 each. 


800 - 462-1042 gg) 


619-27I-W26 


Annabooks 

12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 


FAX 619-592-0061 

Money-hack guarantee 



Protects 
while yc 


Remains in Place while you use your computer. 
Avoids Costly Repairs. Protects delicate electronics 
from dust spiNs, smoke, ashes, staples. 

Soft, Flexible, retains normal keyboard feel. 
Washable, Durable High-Tech Polymer lasts years. 
Hundreds of Models. SafeSkin is available for most 
PCs, laptops, workstations and clone keyboards. 
Office * Home ■ Factory* Classroom ■ Laboratory 
List Price $29 95. Please calf or write for free color 
brochure. Dealer inquiries encouraged. 


KEYBOARD PROTECTOR 


Merritt Computer Products, Inc. 

5565 Red Bird Center Dr.. Suite 150 ■ Dallas, Texas 75237 
[2 14) 339 0753 ■ FAX (214) 339-1313 
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Actor* just got friendlier... 

... and Windows " programming easier! 


Actor is an interactive devel¬ 
opment system for both 
beginning and advanced 
Microsoft Windows pro¬ 
grammers. Relying on the 
most modern object- 
oriented programming 
techniques, Actor boils 
down the complexities of 
the Windows API to a few, 
simple but powerful princi¬ 
ples, called ObjectWindows!* 
Actor delivers ObjectWin¬ 
dows m in an easy-to-use 
programming environment 
ideal for learning Windows 
while writing your programs 
one step at a time. Add 
to this support for C 
libraries and DDE, and 
you Ve got the fastest 
route to Windows. Order 
your copy today. 


1 'Actor is a key tool for ushering in the next generation of graphical 
applications. ” 

— Technical Excellence Awards, PC Magazine, 1/91 . 

“The Actor programming environment for Windows is exceptional. . . 
Using Actor, you can do most of the things you do with C in Windows in 
a lot less time .” 

— Gary Entsminger, Computer Language, 3/91- 

“If you need to do Windows programming, I believe that [with Actor] 
there has never been a better time or better way. ” 

—Joe Bor holes, .EXE Magazine, 11/90 . 

“Using Actor has cut our development time by at least 75%. ” 

— Michael Fannin, Chairman, Open+Voice Inc., 12/90. 

“Actor is the only way to develop applications for Microsoft® Windows 
that is worth the trouble it takes. Period. ” 



Actor 3.1 
with 
Object¬ 
Windows'" 

Everything you need to 
start developing Win¬ 
dows applications. The 
quickest way to learn 
about Windows 
programming. Runtime 
generation system not 
included. $249 


Actor 3.1 
Professional 
with Object¬ 
Windows'" 

Includes Actor 3.1, The 
Whitewater Resource 
Toolkit^, Object- 
Graphics™ class library, 
and runtime generation 
system. Everything you 
need to develop and 
distribute unlimited 
copies of your Windows 
applications. An $895 
value for just $495! 



—Jeff Duntemann, Dr. Dobb’sJournal, 12/89. 


Actor is an award winning product: 


Finalist, Technical Excellence Award, 1988, 1990 

PC Magazine 


LANGLi^GE Winner, Programmer's Productivity Award, 1990 

Computer Language Magazine 


Best in its Class, 1989 

Info World 





Call 1-800-869-1144 for more information on Actor 

and Actor 3.1 Professional with ObjectWindows and the complete line of Whitewater 
Windows Development Tools. Or FAX your request for information to 708-328-9386. 
Whitewater also provides expert training and consulting to ensure the success of your 
Windows development projects. Call 1 -800-869-1144for more information. 



The Whitewater Group* 

1800 Ridge Avenue, Evanston, IL 60201 -3621 USA 708-328-3800 


Copyright © 1991 by The Whitewater Group. Inc. Actor, the Actor logo, and Whitewater Resource Toolkit are 
registered trademarks and Actor Professional and ObjectGraphics are trademarks of The Whitewater Group. 
Inc Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. ObjectWindows 
is a trademark of Borland International. The Whitewater Group is a registered servicemark. 
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REVIEWER’S NOTEBOOK 


IslandWrite, IslandDraw, and IslandPaint 
Offer an Isle of Productivity 


IslandWrite's 
Open Look 
interface is typical 
of the group: 
attractive and 
functional . 



P C users have it made. The PC has 
been a general market force for so 
long that software has stratified 
nicely into the low end, midrange, and 
high end of price and capability. Unix 
workstations, by comparison, are just 
coming into their own as general-pur¬ 
pose systems. The majority of software 
in that market is still priced high, with 
features targeting the most demanding 
users. While this feature-rich environ¬ 
ment is part of what makes Unix attrac¬ 
tive, it can also be frightening for those 
who aren't power users. Falling work¬ 
station prices have resulted in the place¬ 
ment of Unix systems on desks that were 
once the exclusive domain of PCs and 
Macs. Unfortunately, software has been 
slow to keep pace; most prices are still 
high, and most workstation software is 
still best suited for power users. 

IslandWrite, IslandDraw, and Island- 
Paint, an integrated desktop publishing 
and graphics package from Island Graph- 


ACTION SUMMARY 


■ ISLAND PRODUCTIVITY SERIES 2.3 

■ WHAT YOU'LL LIKE 

The Island Productivity Series— 
IslandWrite, IslandDraw, and 
Island Point—-is an excellent value 
at $995. It has the power to 
produce all but the most 
demanding publishing projects. 

■ WHAT YOU'LL DISLIKE 

Some bugs in the interface; 
importing and exporting graphics 
isn't easy. 

■ WHAT YOU'LL PAY 

$995 (single-user, noderfocked 
license; other plans available] 

■ FOR MORE INFORMATION 

Island Graphics Corp. 

4000 Civic Center Dr. 

San Rafael, CA 94903 
(600) 255-4499 
fax: (415) 472-0335 

Orel# 1105 on Inquiry Cord. 



ics, is the epitome of the perfect fit. The 
philosophy behind this bundled trio of 
applications is this: Users of worksta¬ 
tions often need to generate documents 
and graphics, even though the generation 
of such material is not their main job. 
Why spend hours learning an intricate 
document preparation system when all 
you need is a proposal or a letter? Fur¬ 
thermore, why pay for capability that you 
probably won't ever use? 

I worked with version 2.3 of Island¬ 
Write, IslandDraw, and IslandPaint on 
two SPARC-based systems: a Sun IPC 
and an Opus PM500Q. Both are SPARC- 
l machines with roughly identical per¬ 
formance. I used the Open Look version 
of the software, which ran in color under 
Open Windows 2.0 and SunOS 4.1. 

IslandWrite 

Thanks to their Open Look appearance, 
all three Island applications look sharp 
and share a common feel (see the photo). 
From my point of view, though, Island¬ 
Write is the star of the bundle. Any user 
who feels squeamish about workstations 
will be immediately calmed by Island- 
Write’s friendly manner. 

If its function had to be identified, 
IslandWrite would come out somewhere 
between a WYSIWYG word processor 
and a desktop publisher. Like a word pro¬ 
cessor, IslandWrite is easy to learn and 
use and is built for speed: a first-time 


user can create and print a memo or fax 
document in about 5 minutes without 
using templates. Like a high-end desktop 
publisher, IslandWrite can do indexes 
and tables of contents, handle multiple 
master pages, and perform layout won¬ 
ders like flowing text around irregularly 
shaped graphics. By taking a little while 
longer to run through the 38-page tutori¬ 
al, most users are ready for practically 
anything. 

I am amazed that IslandWrite's de¬ 
signers have managed to build a simple 
document-preparation program without 
sacrificing functionality. When I first 
approached IslandWrite, I expected it to 
be full of holes because of its price and 
target audience. The more I worked with 
it and learned about it, however, the 
morel realized it isn't kid's stuff. In over 
a month of tests, I found only a few nit¬ 
picking things that IslandWrite can't do. 
It is just good soft ware. 

Even with its simplicity, I can only be¬ 
gin to describe IslandWrite's myriad fea¬ 
tures here. IslandWrite’s basic layout 
building block is the container . These ate 
objects, as are most document elements 
throughout the Island series. As objects, 
containers have attributes and data asso¬ 
ciated with them. A container can hold 
text or graphics and can be any shape, al¬ 
though a rectangle is the most common 
one. Text flows according to connections 
between containers; for example, an ar- 
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tide on page 1 can automatically flow to 
page 3 if that’s your layout preference. 
Page layouts can be stored as formats , 
IslandWrite’s master pages mechanism. 
A number of these pages can be stored 
and tagged according to left- or right-side 
placement. As you enter text, you can 
add new pages to a document automati¬ 
cally, or you can add them manually by 
selecting the desired format page. 

From a user-interaction standpoint, 
Island Write is nicely done. Open Look’s 
pushpin facility is used liberally; you can 
tack your most-used menus and dialog 
boxes onto the root window to create a 
sort of control panel. Aside from the in¬ 
teractive aspects, Island Write also has a 
markup language. Unfortunately, this 
language isn’t documented; the only way 
to learn about it is to put together sample 
documents, request that they be saved as 
marked-up ASCII, and study them. Even 
though this is unacceptable to me, I was 
able to produce a sed script that used 
Island Write’s markup facility to create 
attractive, three-column proofs of BYTE 
articles. But Island Graphics should have 
made markup language information 
more accessible. 

Island Write’s few other deficiencies 
are related to its environment. It uses 
Sun’s scalable font mechanism, which 
produces hard-to-read text at small point 
sizes. The default page size and font are 
unacceptably small and squinty for inter¬ 
active work. But the scalable fonts and 
zoom mechanism allow Island Write to 
run on workstations with limited display 
sizes. The downside of its scalable fonts, 
aside from their poor quality at low point 
sizes, is their inability to run on certain 
X Window System servers. When l used 
IslandWrite to test the X terminals in this 
month’s group review (see page 238), 1 
found one terminal that failed to display^ 
Island Write’s fonts properly. Some other 
minor problems were related to Open 
Look/Open Windows: the barely visible 
text cursor in some dialog boxes and the 
occasionally unintuitive behavior (e.g,, 
the Return key failing to activate a dialog 
box’s OK or other main button). Al¬ 
though these problems will probably be 
solved in future releases of Open Win¬ 
dows and IslandWrite, they do not im¬ 
pede the user very much now. 

IslandDraw and IslandPaint 

The other two packages in the bundle are 
hardly incidental, but neither impressed 
me as much as IslandWrite did, Island- 
Draw creates polygon-based drawings, 
graphs, and charts. Basic drawing tools, 
including Bezier curves, can be com¬ 
bined to create drawings of simple to 


Count yourself in with 
the Wildcard 88 ™ 


* Supports XT Turbo mode CPU 
clock speeds of 4.77, 7.15 and 9,54 
MHz 

* 10 MHz CPU dock frequency 

* Supports up to 3 2 K Bytes of 
onboard BIOS EPROM 

* Small 2 ff x4" form factor 

* Bios available for easy integration 

* Onboard DRAM controller for 
easy system design 

* Onboard bus controller supports 
XT I/O channel 

M egatel is expanding the 
Wildcard family to offer you 
more development flexibility. 

The Wildcard family offers 
the lowest cost, smallest 
footprint solution for your XT 
class system. It integrates all 
functions of the IBM PC XT® 
motherboard minus DRAM and 
DRAM drivers. All on a circuit 


1 Supports 8087 coprocessor 
operation (with socket) for high 
speed numeric data processing 
1 Reduces XT parts count by 75% 

1 Supports up to 640K of system 
DRAM 

1 Onboard sound generator 
supports speaker control 
> improves total system reliability 
1 Reduces overall system costs and 
factory overhead 
1 Onboard Keyboard Controller 

card the size of a business card. 
For more information call us 
today. 

Megatel Computer 
Corporation 

12 5 Wendell Ave. f Toronto, 
Ontario M9N 3K9 
(416)245-3324 
FAX (416) 245-6505 

wildcard £8™ is it rnrATnanfr of Megalet Computer Carp, 
IBM PC. XT are registered trademarks of IBM Corp. 
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C++/Views 

for Microsoft Windows 
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' Aj 


The Microsoft Windows 3.0 
Development Tool That Delivers 
From Start To Finish. 


i' 


C++/Views is a development tool for C++ programmers 
that not only reduces the complexity of Microsoft c 
Windows 3*0 but also slashes dev r elopment time by up 
to 75%, 


Delivers on the promise of Object-Oriented 
Programming (OOP) 

Encapsulates more MS Windows 3.0 functionality than 
any other loolon the market today. Get MS Windows 
applications off to a fast start with a framework of over 
75 tested and ready-to-go C++ classes. 


Provides support for the entire project. 

Comes with ^complete OOP development environment 
including the first fully functional C++ class hierarchy 
Browser. Also includes an Interface Generator.for building 
C++dialog classes and a Documentor for automatically 
producing high quality documentation of your 1 classes. 


Has the most complete C++ class library for MS 
Windows Development 

Get started with graphical user interface classes such as 
windows, views, bitmaps, dialog boxes, menus, popup 
menus, graphics, regions, pens, brushes, controls, 
buttons, listboxes, valuators, editors, printers and much 
more. Organize your data with foundation classes such 
as containers, collections, sets, dictionaries, files, .strings," 
streams and so-on. Use other classes to manage die 
persistance of objects across files, to perform serial 
communications, and to activate timed events. 


Integrates leading-edge technology. 

Combine C++/Views with Borland C++ or Zortech C++ 
for a cost-effective and highly productive development 
environment for building your next generation soft¬ 
ware systems. 


Pays for itself on even the smallest pmject: 

Only ’$ 495-00 v vith no royalties, 

Comes complete with, source cope. 


A 


C++/Views 


from CNS, Inc. 


CNS, Inc., Software Products Dept. 

1250 Park Road, Chanhassen, MN 55317 
(612)-474-7600 -FAX (612)-474-6737 

v Copyrigfil f§9Q CNS, Inc All Fights reserved, Microsoft is a registered .msdemafk of Micros CotpOfalten 



Circle 65 on Inquiry Card. 













REVIEWER’S NOTEBOOK 


moderate complexity. IsiandDraw treats 
each polygon and text string as an object 
with a user-definable stacking order and 
set of attributes. Its precision and power 
are sufficient for charts, graphs, and pre¬ 
sentation artwork, but it isn’t CAD—it 
won’t put CAD software makers out of 
business. The manual’s tutorial works 
up a floor plan, which is a bit misleading, 
because IsiandDraw is not a CAD pack¬ 
age. Still* IsiandDraw can pull it off. It 
excels at combining spline-based and 
polygonal graphics with shading and 
scalable text to produce knockout report 
and presentation graphics. If I had a set 
of transparencies to produce, Island- 
Draw would be my tool of choice. 

In the hands of those who have little or 
no artistic talent, as in my case, Island- 
Draw is a boon. It keeps your lines 
straight and makes sure your boxes meet 
at the corners. If you can draw, Island- 
Paint gives you the raw materials to 
create freehand illustrations of surpris¬ 
ing quality. IslandPaint contains the 
typical paint-package mix of brush, pat¬ 
tern, and polygon tools. If you need to 
import graphics, IslandPaint will read 
PostScript, Group 3 fax, MacPaint, Sun 
raster, XII bit-map, and XU window 
dump formats. 

A Matched Set 

The strength of these three publishing 
tools lies in working as a team. Drawings 
from IslandPaint and IsiandDraw can be 
loaded into an Island Write container, 
cropped, and scaled. The programs all 
output PostScript (no other printer sup¬ 
port is provided) and can, therefore, be 
integrated into existing Macintosh net¬ 
works, PostScript-formal file-saving ca¬ 
pability permits other applications that 
read Encapsulated PostScript to use Is¬ 
land-produced graphics and finished 
pages. My tests proved that this works, 
but with a catch: Saving an Island draw¬ 
ing or page as an EPS file creates valid 
EPS code, but it includes a strange bina¬ 
ry header that must be stripped before it 
can be used in another application. 

I had trouble in general with the EPS 
import/export capability, IsiandDraw re¬ 
fused to load EPS files that printed per¬ 
fectly and displayed on the Open Win¬ 
dows page view PostScript previewer. I 
notified Island Graphics of the problem, 
but apparently the company hadn’t en¬ 
countered it before. The problem may 
have been due to an error on my part, al¬ 
though we could not identify it; the im¬ 
port, export, and convert capabilities of 
the Island programs were the hardest for 
me to understand. 

Still, I consider IslandWrke, Island- 


Draw, and IslandPaint to be an incredi¬ 
ble package value at $995. I breezed 
through the tutorials and quickly cranked 
out documents that impressed even the 
Unix nonbelievers on BYTE’s staff. It 
isn’t completely perfect, but everything 
is perfectly usable. The Island applica¬ 
tions stand as excellent examples of the 
versatility of the Open Look user inter¬ 
face with its pushpins for menus and dia¬ 
log boxes and its drag-and-drop inter¬ 
face. The combination of this interface 


and the trio of integrated publishing tools 
that make up the Island Productivity 
Series is enough to make even Mac users 
a little envious. ■ 

-Tom Yager 


Reviewer's Notebook provides new infor¬ 
mation—including version updates t new 
test data , long-term usage reports, and 
reader feedback—on products and prod¬ 
uct categories that have been previously 
reviewed in BYTE ♦ 


Peristdpe/EM and 
3K6MAX team up to 
keep Periscope out of 
the lower 640k. . so 
you can have both 
quality memory 
management and a 



7 needed a means to debug 
interrupt handlers where / 
could really see what was 
going on. The hardware trace 
buffer is great. I was able to 
debug code in 3 days that I 
bam been trying to dehug for 
months!" 

...writes Peg Sestrieh wttfa Prime Computet, 
on why she chose Periscope Model IV. 


The 

Periscope 

Company, Inc. 


1197 PEACHTREE ST. 
PLA2A LEVEL 
ATLANTA. GA 30361 
404-8 75-SOSO 
FAX 404-872-1973 


IT PERISCOPE 

Professional Software and 
i Hardware-Assisted Debuggers 
* for 80586 & 80486 Systems 


if you need a debugger but have no room left lei the lower 640K of your W* 
or 48b™ system. Periscope now has a new SOmARE-QNIY solution for you— 
Periscnpe/EM. 

fl Periscope/EM lakes advantage of the extended memory you already have, 
ratlier than using any mernoiy in the lower 640K. 
fl No runaway program can corrupt Periscope/KM because it's write-protected, 
fl You don't have to use a slot since there's no board to install. 

B You can add an optional break-out switch to recover from craslies. 

B Fertseope/EM costs only $295, half the cost of Periscope Model I. with most 
of the same functionality: 

Periscopti/EM rec|LLires ur BlueMAX™ version 5.11 or later, a 586 or 

486 system with about 300K of extended memory; 32 K of memory between 6<iOK 
and one megabyte; DOS 3 U or later. 


tigging Tools 


If you need more than your current software based debugger gives you, Periscope 
Model IV, with these advanced NEW features, may be Just what you're looking fori 

B Supports 3S6 and 486 systems running up to 53MH7 with ite ICE-like 
capabilities. 

fl Real-time hardware I race buffer holds up to 16K C Pi: events. 

B Enhanced analysis and display of trace buffer makes you more productive 
fl Perisoope/EM functionality, bu i It-in at no extra cost, saves you money. 

Just call toll-free 800/722-7006 
for details or to order. 



Real-time Periscope Movel IV. shown with new 33MHz board and 456 pod. 
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MASTER" 


Our Systems Stack Up To Be The BEST! 



SYSTEM FACTS 

* Rugged, Reliable 19" Rackmount 

* 18 inches deep with 3 drive bays 

* 24 inches deep with 6 drive bays 

* Accepts Motherboards 

* Accepts Passive Backplanes 

* EISA and ISA bus architectures 

* 8, 12 or 16 -slot configurations 

* Cortex Split Backplanes 

* 200W to 350W power supplies 

* Custom Power Supplies available 

* Front mounted keyboard socket 

* Rackmount monitors 

* Rackmount keyboard drawer 

* MS-DOS. OS/2, Unix, Xenix 

* Dual card cage cooling fans 

* Master Control 16 controller 

* Quick disconnect extending slides 

* Tilting and extending slides 

SYSTEM USAGE 

* Network File Server / Duplexing 

* Data Acquisition 

* Factory Automation 

* Motion Control / Robotics 

* Communication Networks 

* Voice Mail / Message Systems 

* Broadcast Communications 

* Military / Defense Systems 

* Video Editing Studios 

* Test System Controllers 

ENGINEERING 

* Steel Enclosure 

* EMI \RFI Plating 
Hard Coat Anodized Face Plate 

* Custom Configurations 
Custom Engineering / Design 


Cortex Corporation 

1-800-888-/.' tCA 

12274 Nicollet Ave. S 
Burnsville, MN 55337 
(612)894-3354 Fax (2414) 
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UNDER THE HOOD 



JOHN ItOMKEY 
AND 

SHARON FISHER 


Packet Drivers 



T f you follow networking, you've heard a lot about 
I the Network Driver Interface Specification and 
the Open DataLink Interface (see “Mix-and- 
Match Network Adapters/' August 1990 BYTE). 
M. When network software uses protocols that con¬ 
form to NDIS or ODI, those protocols can ride on top of 
any network adapter for which a corresponding NDIS 
or ODI driver exists. Conversely, adapter makers do 
not need to write and maintain separate drivers for each 
network product* Multiple protocols, moreover, can 
share the services of an adapter* All in all, these speci¬ 
fications yield tremendous benefits* 

You may not have heard much about an alternative 
grass-roots effort that predates NDIS and ODI: the 
packet driver specification. This specification was 
originally written in 1986 to enable FTP Software's 
PC/TCP to coexist with a proprietary LAN system. It 
was enhanced and then released to the general public* 
Volunteers write drivers for various cards and contrib¬ 
ute the drivers to users through Clarkson University 
and FTP Software. 

The “Clarkson collection,” which consists of drivers 
and documentation, is available from several sources* It 
includes a variety of standard Ethernet drivers (e.g*, 
for 3Com, Novell, InterLan, Tiara, and Western Digi¬ 
tal)* It also includes more exotic packet drivers: one for 
serial-line internet protocol and two piggybacking 
drivers that send IP packets by way of IPX and Net¬ 
BIOS, respectively. To find out where to get copies of 


the drivers and the specifica- Device-independent 
tion, see the text box “How to . . _ 

Get Packet Drivers on page protocol multiplexing 
298* For a list of adapter - j*-**!- 

cards with existing packet |n W6 public domain 

drivers, and for network soft¬ 
ware products that support the packet driver, see table 1. 

All network software products can potentially use 
packet drivers, but you've got to rewrite the protocol 
stack driver interface so it can talk to the packet driver 
interface. FTP Software's PC/TCP, of course, speaks 
packet driver, as do many of the other TCP implemen¬ 
tations for DOS (e.g*, Wollongong Group's WIN/TCP, 

Phil Karn's KA9Q TCP/IP, and Sun Microsystems' 
PC-NFS)* NetWare users have relied on a packet- 
d river-compliant IPX shell that was developed at 
Brigham Young University. Thanks to that effort, users 
at BYU and around the world have been running 
TCP/IP and NetWare concurrently on DOS worksta¬ 
tions since 1988, although Novell’s own ODI-based so¬ 
lution has appeared only recently. 

Version 2 of the BYU shell is freely available, but the 
newly developed version 3 is not* That's because Atlan- 
tix (formerly CocoNet) has licensed it for use with its 
Axcess server—an SMB/NetBIOS implementation for 
Unix* Atlantix’s use of packet drivers and the BYU 
shell demonstrate the generality of the packet driver 
specification* Although they were invented to simplify 
FTP Software’s adapter support chores and were 
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How to Get 
Packet Drivers 


subsequently used to enable TCP/IP- 
NetWare coexistence, packet drivers can 
be used in all sorts of applications. With 
Axcess, for example, DOS workstations 
can simultaneously converse with Net¬ 
Ware servers (using the BYU shell) and 
Unix-, DOS-, or OS/2-based SMB/Net¬ 
BIOS servers (using Atlantix's packet- 
driver-compliant NetBIOS)* 

Note that packet drivers are distinctly 
DOS creatures. Theoretically, you can 
pile on protocol after protocol, but in 
practice, you'll run up against the real¬ 
mode 640K-byte ceiling. High-loading 
memory managers can offer some relief, 
and Windows and other DOS-extended 
applications running in extended mem¬ 
ory can use the services that packet driv¬ 
ers provide, but the existing drivers {and, 
currently, most of the protocols that ride 
on top of them) operate only in real 
mode. You may find, therefore, that once 
you have loaded TCP/IP and NetWare, 
there is little elbow room remaining. Of 
course, that's simply a DOS restriction 
that network software products using 
packet drivers, NDIS, and ODI share 
equally* 

Using the Specification 
With a packet driver, as with an NDIS or 
ODI driver, protocol stacks gain device 
independence and the ability to coexist 
with other protocol stacks. Tailoring a 
protocol stack to use the packet driver 
interface is straightforward. Protocol 
stacks have always had to support lots of 
network cards, so they typically already 
have a well-defined software interface 
for calling drivers* Supporting the pack¬ 
et driver is then simply a matter of map¬ 
ping that interface to the packet driver in- 


ACTION SUMMARY 


Network interoperability 
often hinges on the ability 
to run several protocols at 
once. Although new driver 
specifications from Micro¬ 
soft, 3Com, and Novell now 
support protocol multiplex* 
ing, freely available packet 
drivers that achieve the same 
effect have been around for 


several years. 



T he Clarkson collection of packet 
drivers is available through anon¬ 
ymous FTP, archive server, the 
Clarkson Heath User's Group 
BBS, BIX (protocols conference), and 
surface mail. DRIVERS*ARC is exe¬ 
cutable only; DRIVERSS.ARC con¬ 
tains source code. The FTP location is: 

sun. soe. clarkson .edu: 

/pub * ka9q/d rivers. arc 

or 

grape * e c s. dark son .edu: 
id tcpip/d ri vers. arc 

To retrieve drivers from the archive 
server, send mail to archive-server” 
@sun.soe*clarkson with help as the 
body of the message. This sends a help 
message with further instructions. 


ter face. According to BYU's Kelly 
McDonald, it was easy to convert one of 
the sample hardware-coupled IPX driv¬ 
ers included with Novell's adapter driver 
kit into a hardware-independent IPX 
packet driver* 

It's trickier to write board-level driv¬ 
ers that present a packet driver interface 
if only because writing any device driver 
is a tricky undertaking. The breadth of 
the Clarkson collection is a testimony not 
only of the ingenuity and dedication 
shown by the volunteers who contributed 
to it, but also of the scope of the problem 
that the packet driver specification 
solves* Moreover, not all packet drivers 
represent the effort of volunteers, be¬ 
cause it is largely in the interest of board 
vendors to write packet drivers, too. 
Packet driver support has to mean, 
among other things, that even new ver¬ 
sions of the vendors' adapters will work 
with existing applications. 

The packet driver doesn't allow two 
instances of the same protocol stack to 
access the driver at the same time* You 
can't, for example, use a public domain 
TCP and a commercial one on the same 


The BBS is up 24 hours a day at 
(315) 268-6667 at 1200/2400 bps with 
8NI format. The drivers are DRI¬ 
VERS* ARC in file area 24. 

For surface mail, send a check for 
US$20 or a purchase order (which will 
be billed for US$22) to Russell Nelson, 
II Grant St., Potsdam, NY 13676. The 
drivers are available on 514- or 3 l /i-inch 
disks. New York residents must add 7 
percent sales tax; overseas orders must 
include US$3 for shipping and make 
checks payable in U.S* dollars. 

The packet driver specification is 
available via anonymous FTP from FTP 
Software in vax.ftp.com:/pub/packet- 
d.ascii. (Other interesting files, includ¬ 
ing a packet-driver-to-NDIS converter, 
are in the directory vax.ftp.com:/pub/ 
packet, driver.) If you don't have anony¬ 
mous FTP capability, call FTP’s sales 
department at (617) 246-0900. 


system at the same time. 

The packet driver also doesn't make 
software independent of the network 
media* The protocol stack still has to be 
customized for Ethernet or Token Ring 
or whatever the specific type of medium 
is, because different media require dif¬ 
ferent packet-header formats, translation 
techniques, and network station address¬ 
es. TCP/IP uses 32-bit logical addresses 
that are unique in the TCP/IP Internet, 
and these addresses must be mapped to 
the host's hardware address. Other pro¬ 
tocol stacks use different representations 
of network addresses. 

The algorithm for mapping the ad¬ 
dress varies depending on the network 
media. While a packet driver could build 
the hardware-level headers for the appli¬ 
cation (although it doesn't), it wouldn't 
be realistic to expect it to translate ad¬ 
dresses. That approach would limit its 
flexibility, as different protocol stacks 
may use different addressing schemes 
and translation algorithms. 

Novell's ODI differs from the packet 
driver in that it builds hardware headers 
for its client protocol stacks. However, 
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Open Intel's new 3867486"' C Code Builder™ 
Kit. And tear into the increased memory and perfor¬ 
mance of 32-bit DOS protected mode. 

Inside, you’ll find everything you need to 
develop 32-bit applications. That means you get a 
Microsoft and ANSI compatible C Compiler and 
Libraries, linker, librarian, Make Utility, and Source 
Level Debugger. WeVe even enclosed a DOS Extender 
that's DPMI-compliant, Compliancy that enables easy 
migration to Windows' and OS/2’ from Microsoft. 

To make moving up even simpler, we Ve also 


included free Intel support and a $695 price tag. 
With no royalties to pay. Ever, 

Try it at no risk. Purchase it from your Intel 
dealer with a 30-day, money-back guarantee. Or call 
1-800-525-3019 for fax document #9901, or Intel cus¬ 
tomer service at 1-800-538-3373. Because with Code 
Builder, the hardest thing about getting into 32-bit 
programming is opening the box. 

intel 


@1990 Intel Corporation * DFMI cutnpal ihilily aril ll these operating environments is based upon publicly staled intentions of Microsoft Corporation 
Intel i*i a registered trade mailt, and 38fi, 486, and Code Builder arc trademarks of Intel Corporation. Windows is it registered trademark of Microsoft Corporation. OS/21$ a trademark of IBM. 
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PACKET-DRIVER-SUPPORTEO HAROWARE AND SOFTWARE 

Table 1: Adapter cards with existing packet drivers are listed below, 

Many free and commercial network software products support the packet 
driver. 

Adapters with packet drivers: 

3ConYs 3C501,3C503.3C505, 3C507. and 3C523 

Any SMOmode ARCnet card 

Telesystems SLW's radio modem 

Any AT&T Ethernet or StarLAN card 

D-Link Systems' DE-6G0 Pocket LAN Adapter 

Simulated driver over NetWare 1 s IPX 

BICC Data Networks' f SO LAN 

Apple Computer's LocalTalk PC Card 

SurVTGPS (Sitka) FlashCard 

Simulated driver over NetBIOS 

NCR's ET-105B 

Novell's NE1000, NE2000. and clones 
Racal InterUn's NI5010, N15210, NJ6510, and NI9210 
SUP. using the PCs 8250 serial chip 
Ungermann-Bass's NIC and NICps/2 
All Western Digital s models 

Freely available software that supports the packet driver: 

NCSA Telnet 
Clarkson NCSA Telnet 

Phil KarrYs KA9Q TCP/IP (freely copyable only for radio amateurs and educational 
institutions) 

Harvard PC-IP 

BY Us IPX packet driver 

PCROUTE 

Joe Doupntk's version of MIT’s NETWATCH 
SOS NFS Server 

PC-NFS drivers (requires Sun's PC-NFS) 

Commercial software that supports the packet driver: 

Atlanta's Axcess 

FTP Software's PC/TCP 

Sun Microsystems’ PC-NFS 

Wollongong Group's WIN/TCP 

Gateway Communications' packet driver 

D-Link Systems’ D-Link Ethernet card packet driver 

Beame & Whiteside Software 1 s BWNFS and Telnet packages 

Wiscware's MS-DOS/IP 

Cabletron Systems' Ethernet card packet driver 


ODI doesn’t do address translation, so 
applications that use it still must retain 
some media-specific knowledge. 

How Packet Drivers Work 

The packet driver interface revolves 
around a software interrupt that network 
applications call to perform a variety of 
functions: getting information about the 
network interface, transmitting packets, 
and registering to receive packets, for ex¬ 
ample. You load a packet driver first and 
then one or more protocol stacks that use 


it. Here’s a sample AUTOEXEC.BAT 
fragment that illustrates the process: 

vd8003e 0x72 5 0x240 OxdOOO 

ethdrv 

ip* 

The first line loads the Clarkson Univer¬ 
sity packet driver for the Western Digital 
WD80O3E Ethernet card; the second 
line loads the FTP Software PC/TCP 
kernel; and the third line loads the BYU 
packet driver NetWare shell. All estab¬ 


lish themselves as TSR programs. 

The packet driver presents a software 
interface to the network adapter in much 
the same way as DOS presents a software 
interface to a hard disk. Disks have sev~ 
eral common operations: read a sector, 
write a sector, and get the disk’s charac¬ 
teristics. Similarly, the packet driver 
provides for the common network adapt¬ 
er operations. 

What Networks Look Like 
to Software 

The basic unit of data on a network is a 
packet, conceptually not unlike a disk 
sector. You can write a sector to a disk 
regardless of what’s in the sector—a file, 
a part of a directory, whatever. You can 
also write a packet to an Ethernet regard¬ 
less of what's in the packet; it’s up to the 
receiver to figure it out. 

To help the receiver, most networks 
have a way of providing a packet-type in¬ 
dication. On DEC-Intel-Xerox Ethernet, 
each packet has a 16-bit Type field; on 
IEEE Ethernet, each carries a Service 
Access Provider (SAP) field. TCP/IP al¬ 
ways uses DIX formats on Ethernet. 

Each computer on a network has a net¬ 
work address; address lengths vary de¬ 
pending on network type. Some net¬ 
works support broadcast packet trans¬ 
mission, wherein a packet goes to all 
computers on the network. Some support 
multicast, which is a restricted broadcast 
to a subset of nodes. (Typically, the sub¬ 
set has its own special network address.) 
And some support promiscuous mode , in 
which the device is programmed to re¬ 
ceive all packets regardless of their desti¬ 
nation. This mode is used primarily by 
network monitors and analyzers. 

Multicast reception tends to work in 
one of two ways. One approach is that 
you can often program the network inter¬ 
face with a set of multicast addresses that 
it should listen for. That way, the soft¬ 
ware doesn’t need to verify the address¬ 
es. The disadvantage of this approach is 
that hardware usually has small, fixed 
tables that allow only a certain number of 
multicast addresses to be listened for. 

The other approach is that the inter¬ 
face can pass all multicast packets up to 
the software driver and have it screen out 
the addresses. This is rather like receiv¬ 
ing broadcast packets, except that the 
extra overhead of screeni ng out the unde¬ 
sired packets is incurred only by hosts 
using multicast and not by every host on 
the network. 

Some software also needs to be able to 
set the address of its network interface. 
Most network (and all Ethernet) inter¬ 
faces come with a globally unique 
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In college, you would have killed 
for MathCAD. So why aren’t you 
calculating with it now? 



100,000 engineers and scien¬ 
tists already let MathCAD do 
their calculations for them. 

Now that college is far behind 
you, perhaps it's time you graduated 
from spreadsheets, calculators and 
programming. 

Because in todays working world 
of engineering and science, there’s 
no time for anything less than 
MathCAD. The software that lets 
you perform engineering and 
scientific calculations in a way 
that’s faster, more natural, and less 
error-prone than any calculator, 
spreadsheet, or program you could 




write yourself. 

Thanks to MathCAD’s live 
document interface™ you can enter 
equations anywhere on 
the screen, add text 
to support your work, 
and graph the results. 

It also comes complete 
with over 120 commonly 
used functions built right 
in. Perfect for creating 
complex equations and 
formulas, as well as exponentials, 
differentials, cubic splines, FFTs and 
matrices. 

You get three-dimensional 
plotting, vivid graphing, and the 
ability to import HPGL files from 
most popular CAD programs, 
including AutoCAD* 

Done calculating? MathCAD 
prints ali your analyses in 
presentation-quality documents, 
even on PostScript® compatible 
printers. 

All of which has made MathCAD 
far and away the best-selling math 
software in the world. In fact, it’s 
used by over 100,000 engineers and 
scientists — just like you. 

There’s MathCAD for the PC. 
MathCAD for the Mac, written to 


take full advantage of the 
Macintosh* interface. And a Unix® 
version that utilizes the speed and 
unlimited memory of your Unix 
workstation. 

We also have Applications Packs 
for Advanced Math, Statistics, 
Mechanical, Chemical, and 
Electrical Engineering. Each is a 
collection of adaptable mathematical 
models, designed to let you start 
solving your real world problems 
right away. 


For a free 
MathCAD demo 
disk, or upgrade 
information, dial 
T800MATHCAD 
(in MA, 617-577- 
\ 1017). Or see 
^your software 
_ dealer. 

Available for IBM* compatibles, Macintosh 




TM and <8* signify manufacru tier’s trademark or registered 
trademark, respectively. 


1-800-MATHCAD 

MathCAD' 


MathSoft, Inc, 201 Broadway, Cambridge, MA 02139 
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PACKET PRtVEB CALLING CONVENTIONS 

Table 2: All packet driver calls enter with the function number in register AH and return with the carry flag set to 
indicate error , The error code is in register DH in that case . 


driverjnfo 

IN 



geLparameters 

IM 

H 

AH 

1 


AH 

10 


AL 

255 

OUT 



OUT 




ES:DI 

parameter structure 


AL 

functionality 



byte major version 



1 basic 



byte minor version 



2 extended 



byte length of structure 



5 high performance 



byte address length 



6 high performance and extended 



word maximum transmission unit 



255 not installed 



word multicast address buffer size 


BX 

version 



word back to back receive 


CH 

class 



word successive transmits 


CL 

number 



word post-eoi interrupt 


DX 

type 





DSSI 

name 

set_rcv_mode 

E 




IN 



accessJype 




AH 

20 

IN 




BX 

handle 


AH 

2 


CX 

mode 


AL 

dass 



1 turn off receiver 


BX 

type 



2 receive only unicast packets 


CX 

type description length 



3 mode 2 plus broadcast 


DL 

number 



4 mode 3 plus limited multicast 


DS;S! 

type description 



5 mode 4 plus all multicast 


ESDI 

receive handler 



6 all packets 

OUT 



OUT 




AX 

handle 


no returns 

releasejype 



geLrcv„mode 

E 

IN 



IN 




AH 

3 


AH 

21 


BX 

handle 


BX 

handle 

OUT 



OUT 




no returns 


AX 

mode 

send_pkt 



seLmulti casUist 

E 

IN 



IN 




AH 

4 


AH 

22 


CX 

length 


CX 

address length 


DS:SI 

packet 


ES:D! 

address 

OUT 



OUT 




no returns 


no returns 

terminate 



geL_multicasUist 

E 

IN 



IN 




AH 

5 


AH 

23 


BX 

handle 

OUT 



OUT 




CX 

length of address list in bytes 


no returns 


ES:D! 

address list 

geL_address 



geLstatistics 


E 

IN 



IN 




AH 

6 


AH 

24 


BX 

handle 


BX 

handle 




OUT 




CX 

buffer length 


OS; SI 

statistics structure 


ES:D! 

buffer for address 



dword packets received 

OUT 





dword packets transmitted 


CX 

length of address 



dword bytes received 






dword bytes transmitted 

reseUnterface 




dword errors received 

IN 





dword errors transmitted 


AH 

7 



dword packets lest 


BX 

handle 




OUT 



seLaddress 


E 


no returns 

IN 







AH 

25 





CX 

address length 





ES:DI 

address 


E = extended function 
H - high-performance function 
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CLASSES OF NETWORK MEDIA 


Table 3: The newest release of the Clarkson collection enables Class 1 (DIX) 
drivers to accept Class 11 (IEEE) access-type calls * This allows simultaneous 
use of IEEE and DIX framing through one packet driver and solves a long¬ 
standing problem related to the use of packet drivers on Novell networks. 

1 D EC -1 ntel -Xerox " BI ueboo k' 1 Ether net 

2 Pro NET* 10 

3 IEEE 802,5/Pro N ETA 

4 Omni net 

5 AppleTalk 

6 Serial line 

7 StarLAN 

8 ARC net 

9 AX. 25 

10 KISS 

11 IEEE 802,3 with IEEE 802.2 headers 

12 FDD I with IEEE 802.2 headers 

13 Internet X.25 

14 N T. LANSTAR (encapsulating DIX [Ethernet framing]) 


network address stored in ROM on the 
board, but they can also override that ad¬ 
dress under software control. 

In short, applications calling a net¬ 
work device driver need to perform the 
following operations: 

* identify the network device 

* read the device's network address 

* send a packet 

• receive a packet 

• stop receiving packets 

• manipulate multicast addresses 

The packet driver interface supports all 
these operations. 

First Things First 

Before an application can use a packet 
driver, it has to figure out which soft¬ 
ware interrupt the packet driver has at¬ 
tached itself to. Although some pro¬ 
grams may mandate a specific interrupt, 
other programs use the driver's facility 
for automatically locating the interrupt. 
It works by scanning interrupt vectors 
0x60 through 0x80 and looking for a spe¬ 
cial signature string. The interrupt han¬ 
dler for the packet driver interrupt will 
point to a 3-byte jump instruction (or any 
3 bytes; what they are doesn't matter to 
the application) followed by a null-termi¬ 
nated ASCII text string pkt drvr. The 
application then uses this interrupt to call 
the packet driver* 

Calls to the packet driver set processor 
register AH to the op code for the call. 
The op code determines which operation 
the driver will perform. On return, the 
carry flag will be set if an error oc¬ 
curred, and DH will have the error code, 
or return results will be placed in regis¬ 
ters, Table 2 details register passing con¬ 
ventions for all the packet driver calls. 

Identifying the Network Device 

After the application finds the packet 
driver, it can find out more about it by 
making two calls: driver_info and get 
-parameters* The drivers info call re¬ 
turns an indication of which packet driv¬ 
er calls are supported* Calls fall into 
three categories: basic, extended, and 
high performance. All packet drivers 
support basic calls. Most Clarkson col¬ 
lection drivers support all three modes. 
The driver_info call also tells the 
application the version of the driver that 
is loaded, the class of network device be¬ 
ing accessed (class is the network media, 
such as Ethernet), the type of network 
device being used (the model of the net¬ 
work interface), the number of the card 
(e.g., the first driver is 0; the next is 1), 
and the address of an ASCII string de¬ 


scribing the interface* See table 3 for a 
list of currently defined classes. 

A program calling the packet driver 
should scan the interrupt table and issue 
driver_info calls until it finds a driver 
with appropriate characteristics. (Per¬ 
haps it can run only with an Ethernet 
driver and should, therefore, ignore any 
non-Ethernet packet drivers loaded into 
the system,) When it finds one, it must 
register itself with the driver by calling 
access_type. 

Setting the Receive Mode 

Most network cards can be in one of sev¬ 
eral receive modes. Each receive mode 
specifies which packet the card will 
keep, based on its destination address* 
The receive mode can be set by calling 
the set_rcv_mode function* The sim¬ 
plest mode, mode 1, turns off the receiv¬ 
er. Applications are unlikely to want to 
do this. 

In mode 2, the card receives only 
packets that are addressed directly to it. 
No broadcast or multicast packets are ac¬ 
cepted. Again, applications are unlikely 
to do this, but this mode is included for 
completeness* 

In mode 3, the card receives packets 
addressed to it and broadcast packets. 
Since few existing applications use net¬ 
work multicast addresses, most will want 
to run in this mode. 

Mode 4 is equivalent to mode 3 plus 
multicast packets filtered by the card’s 
in-hardware multicast address list (set by 
set_jnulticast_list)* Some applica¬ 
tions will use multicast to send data to a 
group of hosts without having to burden 
all hosts on the network as they would 
with broadcast. They would use this 
mode or mode 5. 

Mode 5 is equivalent to mode 3 plus 


all multicast packets. The difference be¬ 
tween mode 4 and mode 5 is that mode 4 
depends on support for multicast filter¬ 
ing on the network adapter* Not all net¬ 
work adapters support multicast filter¬ 
ing, and those that do support it usually 
allow the application to register only a 
few addresses* If the application wants to 
listen to a lot of different multicast ad¬ 
dresses, it can use mode 5 at the expense 
of extra software overhead to check if the 
received packet matches a desired multi¬ 
cast address* In mode 4, this is done in 
hardware. 

Mode 6 tells the driver to receive all 
packets regardless of their destination ad¬ 
dress. This is useful mainly for network 
analyzers and monitors. An application 
can also find out the current receive 
mode by calling the get_rcv_mode 
function. 

Receiving Packets 

To receive packets, an application must 
tell the packet driver which packets it 
wishes to receive and which handler to 
call when one shows up. The function 
access_type registers the handler and 
returns a handle, which is required by 
some other functions. 

The packet type is specified by pass¬ 
ing the driver a string of bytes that tell it 
which packet type to watch for. Different 
network media have different ways of de¬ 
termining the type of a packet* For in¬ 
stance, a DIX Ethernet driver (Class 1) 
has a 2-byte Type field, starting at the 
twelfth byte in the packet. A packet is de¬ 
termined to be a TCP/IF packet only if 
these 2 bytes are 0x800. 

However, an IEEE 802*3 Ethernet 
stores the packet length in this field and 
uses a SAP field after the 14-byte Ether¬ 
net header to determine how to dispatch 
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the packet. A SAP header can further 
indicate that a following Sub-Network 
Access Provider header must be con¬ 
sulted. With TCP/IP* the SNAP header 
is followed by a final header that carries 
a Type field indicating if the packet is an 
IP packet or an ARP packet (ARP is used 
to translate 32-bit IP addresses into 48- 
bit IEEE addresses). But only IP will 
have all these headers. Other protocols 
may not require the SNAP header or the 
IP-specific one. Thus, an IEEE 802.3 
packet driver must be prepared to check a 
range of bytes to find which protocol 
stack a received packet is for. 

The recent release (8.x) of the Clark¬ 
son collection solves a long-standing 
problem related to DIX versus IEEE for¬ 
mats. The new drivers may act as Class 
1 (DIX) and Class 11 (IEEE) drivers. 
When an application calls aecess_type, 
it specifies a driver class. The Clarkson 
release 8.x drivers allow Class 1 drivers 
to accept Class 11 accessvtype calls 
and decide, by remembering the class 
each receiver is using* where in the pack¬ 
et to match Type fields. This allows si¬ 
multaneous use of IEEE and DIX fram¬ 
ing through one packet driver. 

The Clarkson drivers also support a 
mode that allows the BYU Novell shell 
to pass Novell DIX format packets to 
the driver, which then converts them to 
IEEE-format packets for transmission 
and fixes up received Novell packets. 
Novell servers and clients use IEEE 
framing by default but violate the IEEE 
rules on SAP usage. A Novell system can 
be switched to DIX framing (where it 
properly uses the Type field) with the 
ECONFIG command. By having the 
packet driver do the conversion, the -n 
option to the Clarkson packet drivers 
allows use of the BYU shell (internally 
using DIX framing) without requiring 
users to convert the rest of their network 
to DIX framing. 

After an application calls the ac- 
cess_type function, and any time a 
packet of its type is received, the handler 
is first called to get a buffer to store the 
packet. Register BX holds the handle the 
packet was received on, and register CX 
has the packet/s length. AX is set to 0 on 
the first call. The application must return 
a buffer, pointed to by DS:SI, for the 
driver to store the packet in. If the appli¬ 
cation has no buffer space left, it can re¬ 
turn 0:0, and the driver will discard the 
packet. Otherwise, the driver copies the 
packet into the memory DS:SI points to 
and calls the driver again, this time with 
AX set to 1 and DS:SI set to the address 
of the buffer the application passed to the 
driver. When the call returns, the driver 


is finished with this packet. Applications 
must be careful when handling these 
calls, as they may be called from an in¬ 
terrupt handler. 

When an application is finished re¬ 
ceiving packets, it should call the re- 
lease^type function* passing it the han¬ 
dle that's returned by access„type. It's 
especially important that an application 

T 

X he application 
must return a buffer 
for the driver to 
store the packet in. 



do this before exiting to DOS. Other¬ 
wise, the receive handler will be invalid 
and the system will probably crash the 
next time it receives a packet. 

Transmitting Packets 

An application must present packets for 
transmission by the packet driver as con- 
ting uous chunks of memory. To transmit 
a packet, an application must first fill in 
the MAC header (for instance, the des¬ 
tination and source address and Type 
fields on a DIX Ethernet* or the destina¬ 
tion and source address and SAP fields 
on an IEEE 802.3 Ethernet). It then calls 
the send_pkt function, passing it the ad¬ 
dress of the packet and the packet's 
length. When send_pkt returns* the ap¬ 
plication may reuse the memory where 
the packet was stored. 

For higher-performance applications, 
recent packet drivers have supported a 
second function* as_send_pkt. This 
call operates like sendLpkt, except that 
it takes an extra argument: the address of 
a function to call when the packet trans¬ 
mission is complete. 

The function is called with the address 
of the packet that has been transmitted 
and an indication of the success or failure 
of the transmission. This new function 
allows applications to take advantage of 
dead time while the network card is wait¬ 
ing for the packet transmission to com¬ 
plete. The old call would sit and wait for 
the completion; the new one queues up 
packets for transmission and returns im¬ 
mediately* letting the application get on 
with other work (such as filling up other 


packets to be sent, reading a disk file, or 
writing to the display). 

With as_send_pkt, the application 
must not modify the packet until the 
completion function has been called. 
This way* the packet driver can keep a 
queue of outgoing packets. 

Address Handling 

The packet driver supports several func¬ 
tions for manipulating addresses. They 
are get_address, set_address, 
get_multicast_list, and set_multi- 
cast_llst. 

Applications that need to know the ad¬ 
dress of their network card can find out 
by calling get_address and passing the 
driver a buffer in which to copy the ad¬ 
dress. They can also find out the length 
of their network address by calling 
get_parameters (most networks use 
fixed-length addresses; for instance, 
Ethernets use 6-byte addresses). All 
TCP/IP applications must do this. Appli¬ 
cations that need to change their network 
address can do so by calling set_ad- 
dress and passing the driver a pointer to 
the new network address. 

A packet driver may also provide 
multicast support. An application can get 
the list of multicast addresses currently 
listened for by calling get_multi- 
cast_list; then, it can set them by call¬ 
ing set_jnulticast_list. These func¬ 
tions are intended to work with multicast 
support provided by the hardware. If the 
application asks for more multicast ad¬ 
dresses than the network card can sup¬ 
port* the set function may return failure. 
In that case, the application should 
change the receive mode to mode 5 by 
using the set_rcv_mode call described 
above and filter multicast packets itself. 

Miscellaneous Control Functions 

The packet driver specification also pro¬ 
vides some miscellaneous control func¬ 
tions. They include the following calls: 

* terminate: asks the driver to unload 
itself from memory. Not all drivers can 
support this call. All handles should be 
released before calling this function. 

* reset_interface: allows the applica¬ 
tion to reinitialize the network interface. 
This call is useful if the interface ap¬ 
pears to be jammed or otherwise not 
functioning correctly, 

* ge ^parameters: allows the applica¬ 
tion to find out information about both 
the driver and the hardware, such as the 
version of the packet driver specification 
implemented by the driver, the length of 
an address, the maximum size of a packet 
for transmit or receive, and the number 
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of multicast addresses the hardware sup¬ 
ports for receive filtering* 

* get_statistics: allows the applica¬ 
tion to read counters, maintained by the 
hardware or driver, that indicate how 
many successful and how many failed 
transmit and receive operations have 
been accomplished. 

What Is the Packet Driver’s Future? 

Russel] Nelson, a software development 
engineer for Clarkson University and a 
notable packet driver author/enthusiast, 
thinks the packet driver movement 
threatens promoted efforts such as 
3Com*s NDIS and Novell’s ODI. 

“I don’t see how [3Com and Novell) 
can catch up, because with every new re¬ 
lease of ODI and NDIS drivers, there’s 
another packet driver/" Nelson says* “I 
would be willing to guess that there are 
more packet drivers than ODI and NDIS 
drivers combined.” 

Others dispute this claim. Richard 
Watson, 3Com 1 s manager of enabling 
software, says that NDIS has more “cor¬ 
porate” acceptance, such as from IBM 
and Banyan. Furthermore, most com¬ 
mercial software vendors that have tradi¬ 
tionally supported packet drivers intend 
to support NDIS and ODI. Wollongong’s 
WIN/TCP already supports NDIS, as 
does FTP Software’s PC/TCP (albeit by 
way of a packet-driver-to-NDIS convert¬ 
er). Even Kelly McDonald, who spear¬ 
headed the development of BYU’s popu¬ 
lar packet-driver-compliant NetWare 
shell, expects eventually to switch over 
to Novell’s new ODI-based LAN Work¬ 
place for DOS* 

Ultimately, the ideas promulgated in 
the packet driver specification are what 
matter the most* They will persist— 
probably in a variety of forms—and will 
continue to serve vendors and users. 
"You can argue back and forth about the 
details,” says Russ Nelson. "Practically, 
fundamentally, to the user there’s no 
difference, and they will see benefits. So 
long as they have a driver and the soft¬ 
ware talks to the driver, they’re home 
free*” Thanks to the packet driver speci¬ 
fication and the grass-roots effort that 
surrounds it, those benefits became free¬ 
ly available years before their wide¬ 
spread commercial implementation. ■ 


John Romkey is a founder of FTP Soft¬ 
ware and currently a vice president for 
Epilogue Technology in Ventura, Califor¬ 
nia. He can be reached on BIX as **,rom¬ 
key. " Sharon Fisher is a San Francisco- 
based freelance writer specializing in 
data communications. She can be con¬ 
tacted on BIX as **sharonfisher * ” 
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SOME ASSEMBLY REQUIRED 

MARK MALLfTT 


A Look at Remote 
Procedure Calls 



I sometimes think of what’s happened to the com¬ 
puting environment over the last 10 years as a big 
bang that spread little bits of power away from the 
data center and onto the desktop. We’re left with 
heavily populated local networks, but, paradoxi¬ 
cally, we’re spending lots of effort trying to make it al l 
look like one big computer. 

Most organizations operate with networks of systems 
and resources that, in reality, constitute a very poor 
multisystem model. Applications (and users) making 
use of intersystem communication must often have ex¬ 
plicit knowledge of a network composed of individual 
systems. Network file systems alleviate this problem by 
returning to a mainframe view of on-line storage. The 
network is hidden; everything is synchronized through 
the file-system name space, 

A similar coordination of other resources may never 
happen—at least, not with the current distribution. But 
projects such as Amoeba (a design for loosely coupled 
multiprocessors) and Plan 9 at Bell Labs may result in a 
reversal of the big bang, bringing together these distrib¬ 
uted resources to offer a consistent mainf rame view of a 
single, powerful system, without the problem of main¬ 
frame contention. In the meantime, though, computers 
need to talk to each other. 

Why RPC? 

At the client/server programming level, socket-ori¬ 
ented protocols represent the aforementioned poorly 


formed network view. For a 
client to request processing of 
a server task, it must explicitly 
open a connection to that task, 
perform data transactions to 
get the desired job done, and 
close the connection—just to 
do what amounts to some pro¬ 
cessing on another computer. 

From an abstract view, this 
is an elaborate function-call interface to an opaque pro¬ 
cedure: Pass some data, expect some well-defined pro¬ 
cessing to occur, and retrieve the results. High-level 
languages are supposed to hide all this from you: You 
don’t provide code to link together the procedures of 
your local application; why should you be expected to 
know the details of executing a function remotely? 

The method of remote procedure calls does for pro¬ 
cedure-level programming what the Network File Sys¬ 
tem does for data sharing: It attempts to hide the view 
of the total system as discrete components. Where NFS 
abstracts the view of data through a single file-system 
name space, RPC abstracts the view of client/server re¬ 
quests in the programming domain: the procedure 
name space. 

An RPC system makes it convenient to treat a server 
request with semantics similar to a local procedure re¬ 
quest. A number of competing mechanisms support 
RPCs; Til describe a system from Sun Microsystems. 

continued 
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RPC—Sun's method 
of interprocess 
communications across 
a network—offers some 
convenient abstractions 
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Sun's RPC provides several different 
components. One is the external data 
representation (XDR) protocols, a mech¬ 
anism that provides for the common un¬ 
derstanding of data between different 
systems. Another component provides 
for the exchange of request and response 
information that makes up the RPC 
mechanism. Another one is the subsys¬ 
tem that coordinates and delivers mes¬ 
sages. The last one consists of the tools 
that help to automate the production of 
code that makes use of RPCs. 

External Data Representation 

A fundamental objective in intercom¬ 
puter communication is to make sure that 
the data flying around means the same 
thing to all systems involved. Data con- 


BASIC DATA TYPES 

Table la: Primitive XDR 
routines, provided by a basic 
implementation, that are used to 
represent basic types . 


Routine 

Type 

xdr_char 

char 

xdr_u_char 

unsigned char 

xdrjnt 

int 

xdr_uJnt 

unsigned int 

xdrjong 

long 

xdivujong 

unsigned long 

xdr_short 

short int 

xdr_mshort 

unsigned short int 

xdrJloat 

float 

xdr_double 

double 

xdr_bool 

Boolean (TRUE or 
FALSE) 

xdr.enum 

Enumerated conste 
(basically an int) 

xdr_void 

No data 


fusion can occur in many places and for 
many reasons, due to both software and 
hardware considerations. 

The most common example of uncom¬ 
mon ground in data communications is 
the gnatty problem of byte order. Where 
some systems store integer data with the 
least significant byte at lower byte ad¬ 
dresses, others store the same data in the 
opposite byte order. (The argument con¬ 
cerning which is a better form is never- 
ending, prompting the names “little-end¬ 
ian” and “big-endian,” a pun on an 
argument in Gulliver f s Travels about 
which end of the egg to open.) 

At any rate, a 4-byte value of 3 on one 
system would be a value of 13,959,936 
on another system (0x00000003 versus 
0x03000000), Other representation 
issues include floating-point number for¬ 
mat, address values, structure packing, 
and other language-related issues (e.g., 
the size of an int type in C), 

XDR works by defining a system-in¬ 
dependent form for all these kinds of 
data items. For two systems to communi¬ 
cate via XDR, each system must be able 
to translate to and from this standard 
form. Many of the size and packing prob¬ 
lems are covered by making the smallest 
data size 4 bytes; A 2-byte int on one 
system is converted to a 4-byte quantity 
for transmission and reconverted to a 4- 
byte int on the other system. 

The best part about XDR is that you 
don't have to know all that. The process 
of forming and unforming data is ab¬ 
stracted in terms of XDR routines. Each 
data type finds expression in a single 
XDR routine that can be used for send¬ 
ing, receiving, or deleting data. This 
also applies to aggregate types. A base 
XDR implementation provides the rou¬ 
tines for primitive types; an application 
can build descriptions of more complex 


XDR ROUTINES 


Table 1 b: XDR routines for basic aggregate types. 

xdr_string( xP f strPP, maxlength): A NUL-termmated string with a maximum length. 

The data item, strPP, is the address of a variable that points to the string. 

xdr_bytes< xP, bufPP, lenP, max length ): A counted byte array, where butPP points to 
a variable that holds the address of the array, lenP is the address of a variable that 
contains the number of bytes to send or receives the number of bytes received, and 
maxlength is the maximum length to deal with. 

xdr_array( xP, dataPP, lenP, maxlength, datasize, procP): A counted array of data of 
any type, where dataPP is the address of a variable that points to the first array element, 
lenP points to the length variable, maxlength is the maximum number of elements, 
datasize is the size of each array element, and procP is the address of an XDR routine 
that can deal with each array element This routine takes only the XDR stream and 
data pointer as arguments, 

xdr_vector( xP, dataP r ten, datasize, procP): A fixed-length array, where dataP is 
the address of the base of the array (not a variable that points to it), len is the number of 
array elements, datasize is the size of each element, and procP is the address of an 
XDR routine that defines each element. 
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types using them. 

XDR functions operate on an XDR 
stream and a data item, and sometimes 
on other optional parameters. An XDR 
stream is like an stdio file stream: It’s 
used as an object in sending, receiving, 
or deleting data, encapsulating the meth¬ 
ods for performing these operations. Un¬ 
like stdio streams, though, the XDR 
stream also dictates the function. You 
can open a stdio stream and perform 
reads and writes on it by applying the 
corresponding function to that stream. 
With an XDR stream, you specify the 
function (i.e., read, write, or delete) 
when you create the stream, and this 
function is performed when you refer¬ 
ence the stream in an XDR routine. 

This leads to some interesting proper¬ 
ties. Most significant is that the syntax 
involved in performing all operations is 
almost always the same. 

For this reason, XDR routines always 
reference their data by address, not by 
value. This lets the data be stored as well 
as fetched or deleted. For example, the 
primitive function xdr_int is used for 
data of type int: 

xdr_int( xdrP, dP ); 

where xdrP is the address of an XDR 
stream block, and dP is the address of the 
data item. Depending on the mode of the 
stream, this routine will send, receive, 
or delete an item of type int (although, 
in fact, deletion of these primitive C 
types is a no-op; deletion applies only to 
pointer references). The routine returns 
a Boolean True (nonzero) if it succeeds 
and False (zero) if it doesn’t. Other 
primitive XDR routines are provided by 
any base XDR implementation; table la 
lists those primitive routines that are re¬ 
lated to basic types. 

Some primitive XDR routines are pro¬ 
vided for simple aggregates (see table 
lb). For example, xdr_string turns a 
pointer to a string into the string’s XDR, 
and vice versa. 

When data is being sent, the pointer is 
followed, and the bytes of the string are 
placed on the stream. When data is being 
received, the bytes are counted to make 
sure they don’t exceed the maximum 
length; new storage is allocated if neces¬ 
sary (i.e., if the pointer value is NULL), 
and the bytes are stored in the buffer 
pointed to by the referenced variable. On 
a delete operation, the buffer is deleted 
and the pointer reset to NULL. 

Because of a universality in XDR rou¬ 
tine operations, you can build up XDR 
routines for complex types. Consider a 
structure containing several basic types: 
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struct bounds { 

unsigned char flags; 
int min; 
int max; 

}i 

You can easily write an XDR routine to 
encapsulate this structure by building on 
other XDR routines. For instance, 

bool_t xdr_bounds( xP, boundsP ) 

XDR *xF; 


struct bounds abounds?; 

{ 

return ( 

xdr_u_ehar( xP, &bGundsP-> 
flags ) M 

xdr„int( xP, &boundsP->min )’&& 
xdr_int( xP, AboundsP->max } 


The XDR routine is named after the type 
it represents. Here, the routine describes 


its members, in order, in terms of lower- 
level XDR routines. This will work 
whether the routine is sending or receiv¬ 
ing the type in question. 

An important offering of XDR is that 
of discriminated unions (a la Pascal). A 
C union offers multiple components, 
only one of which can be valid at a given 
time. A discriminated union is a union 
whose interpretation depends on an inte¬ 
ger value. This usually matches the use 
of unions: The interpretation of a union 
depends on a current state, which can be 
represented as an integer. When commu¬ 
nicating between processes, this is a very 
useful format. XDR provides the routine 
xdr_un!on for this: 

xdr_unlon( xP, dvP, unionP, 
ttableP, defaultP ) 

where dvP is the address of a variable 
that contains the discrimination value, 
unionP is the address of the union, and 
ttableP is the address of a table that con¬ 
tains pairs of (value, proc), with proc 
the address of an XDR routine that en¬ 
capsulates the union when the discrimi¬ 
nant matches the value. The end of this 
table is indicated by a proc of NULL, And 
defaultP is the address of an XDR rou¬ 
tine that handles the default case (i.e., 
when no match is found in the table). 

Those are the basics of XDR, although 
there are a number of nits for which there 
isn't space here. XDR is commonly used 
in conjunction with a network stream- 
using TCP/TP or User Datagram Proto¬ 
col (UDP)—but it can also be used with 
an stdio stream (for file I/O) or with 
memory streams. 

Sun’s RPC Programming 

Sun's RPC model provides for three lev¬ 
els of programming, from a high, hands- 
off level to a low, hands-on level. 

The highest level of RPC program¬ 
ming is basically the consumer level. It's 
the interface that you provide by imple¬ 
menting an RPC service using the other 
levels. 

The user of this interface doesn’t have 
to know anything about the underlying 
communication, and, as such, it has little 
to do with RPC at all. However, if you 
are writing RPC routines to abstract the 
client/server relationship, it makes sense 
to provide this sort of interface. 

Suppose, for example, that one of your 
computers controls and monitors an envi¬ 
ronmental test chamber. You could pro¬ 
vide a set of RPC routines corresponding 
to the chamber interface. One routine 
might find the current climate in one of 
the bays: 


Some of the 
mostenli^Ttening 
articles in a 
magazine never 
mate it to the table 
of contents. 


Open to the table of contents 
in any publication and you can 
find some insightful stories.You’ll 
also find some missing. Because 
the advertising isn’t there. 

Advertising is important, it’s 
informative, it lets you know your 
options. And helps you to make 
decisions. 

Like which car to buy. Which 
airline to fly. And what to serve 
for dinner. 

So, next time you open a maga¬ 
zine, read it. From cover to cover. 

Because what’s on the back 
cover, may be just as important as 
what's on the front. 

ADVERTISING. 

Without it you wouldn’t know. 


AAF 


AMERICAN ADVERTISING 
FEDERATION 
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Introducing OmnistorT 
the first 5V*" optical disk 
drive subsystem to support 
both Write-once 
(WORM) and Eraseable 
Magneto-Optic (MO) 
technology in a single 
multi-function unit. 

Utilizing ANSI/ISO 
standard 654 MB, 
sampled-servo 5W' 
media, Omnistor 
provides a turnkey 
solution for both your 
intermediate and permanent 
archival data storage require¬ 
ments. Omnistor is available 
for a wide variety 
of host environ¬ 
ments, in both 
standalone 
and auto¬ 
changer 
subsystem 
configurations. 

Computer Upgrade Corp., 
a leader in optical 
archival storage solutions 
since 1986, offers 


OEM, VAD/VAR, and 
End-User pricing on both 
Omnistor and our 
traditional optica! 
subsystem solutions. 
At Computer Upgrade 
the early bird catches 
more than the WORM, 
they catch the competitive 
advantage. 

Call today for more 
information. 

Computer Upgrade Corp. 
2910 E. La Palma Ave. 
A, Anaheim 
CA 92806 
FAX 

(714)630-9254 


jn Computer 
IJULI Upgrade® 


800 / 874-8807 


ANEW 

CONCEPT IN 
OPTICAL 
DISK DRIVES. 
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Global ReLeaf 
comes in all 
shapes and sizes. 




It’s a fact. Planting trees is one of the best and easiest ways 
to help reduce global warming and other serious environmental 
problems. 

That’s why thousands of Americans — of all shapes and 
sizes — are doing their part for Global ReLeaf right in their own 
communities. And it’s why we need more trees to shade our 
homes, beautify our town and country landscape, and reduce the 
heat-trapping C02 build-up in the earth’s atmosphere. 

So grab your shovel and start planting. And call our special 
Action Line — 1-900-420-4545. The $5.00 charge actually pays 
for planting a tree while supporting Global ReLeaf action across 
the country. And, we’ll also rush you detailed information on 
Global ReLeaf. You can make a world of difference. 

1 - 900-4204545 


A program of The American Forestry Association 
Citizens caring for trees & forests since 1875 F.Q. Box 2000, Washington, DC 20013 



SOME ASSEMBLY REQUIRED 


climate? = evc_climate 
( bay^mimber ); 

The implementation of evc_climate 
would use an RPC procedure to find the 
climate in a particular test bay and return 
it to the caller. It would know which ma¬ 
chine to poll; an alternative implementa¬ 
tion would supply the system ID, as well. 

RPC procedures are always identified 
in terms of an implementation program, 
a program version, and a procedure num¬ 
ber. On the server side, a single program 
unit implements a suite of related service 
procedures. There can be more than one 
version of a server program, to provide 
for enhancements in functionality. With 
explicit version information, the client is 
not subject to surprises when an RPC no 
longer works or, worse, apparently suc¬ 
ceeds but results are not consistent with 
expected behavior. 

Note that multiple versions don't re¬ 
quire separate server programs; the 
same server can take care of more than 
one version and even more than one pro¬ 
gram definition. Each procedure within 
a program/version set is identified by its 
procedure number (0 through n). 

The middle layer offers a fairly simple 
RPC implementation style, A client 
makes a service request by calling the 
routine callrpc. The client provides 
eight pieces of information to the rou¬ 
tine: name of the server system, program 
number, program version, procedure 
number, an argument for the procedure 
call, the address of an XDR routine that 
describes it, the address of a return vari¬ 
able, and an XDR routine describing the 
return information. The evc_climate 
routine might be implemented as 

climate #evc_climate{ bay_number ) 

{ 

int status; 

static climate climate; 

status = callrpc( TESTSYS, 
EVC^PROGj EVC_VER, 
EVCLCLIMATE, xdr^int, 

&b ay^numb e r , xd r_c 1 im at e, 
^climate ); 

if ( status 1 = 0 } { 

clnt_perrno( status ); 
exit( 1 ); 

} 

returnf &alimate ); 

} 


On the server side, a program starts by 
registering all the procedures for which 
it is responsible. This is done by calling 
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AvCase™ 8051,8096,64180/Z80 

Three finely-tuned instruments for 
embedded-system development. 


AvCase " C Compiler, Assembler, and Simulator from Avocet. Play them solo, for peak performance. Or bring them together in 

perfect harmony as an integrated system. AvCase will manage all the steps—from editing source code, compiling, 
^ assembling, and linking, all the way to debugging. ■ High-level language in the key of C. AvCase C 

V Compiler is our biggest seller. It produces fast, tight, optimized code that helps speed development time. 

| ■ Clear, concise scoring. AvCase Assembler is the classic Avocet assembler tuned-up and ready for 

your most demandingapplications. ^ ■ Full dress rehearsal without leaving your desk. 

AvCase Simulator lets you test code on wf .jjB your own PC. With the new source-level 

debugging feature you can work at both the C and assembly \ ^ language level. ■ Let the music 

begin. If you want to meet your project deadlines—come in on ^ budget—and develop a high-quality, 

bug-free product—you simply can’t do better than AvCase. Find out more about these finely- 

tuned instruments. Fax, write, or call toll-free 1-800-448-8500 for complete information, including a 
free AvCase Brochure and Avocet Catalog. 


AVOCET 

systems: inc. 



Avocet Systems, Inc., 120 Union St. # P.O. Box 490, Rockport, Maine 04856. Telephone 1-800-448-8500/in Maine, or outside the U.S. call 207-236-9055/FAX 207-236-6713. TLX 467210 Avocet Cl. 









SOME ASSEMBLY REQUIRED 


HOW DO YOU GET 
AJOB WITHOUT 
EXPERIENCE? 
AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTAJOB? 


l Jow-level 
RPC services make 
use of a 

transport handle that 
represents a 
connection 
between the client 
and the server. 



Most young people have one 
answer to this problem. They avoid it 
until they’re out of college. But they 
could be getting solid work experi¬ 
ence while they’re still in college. With 
your company’s help. And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they’re getting an education. 

But we can’t do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 

Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you’ll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 

Co-op Education. 

You earn a future when you earn a degree. 


the routine registerrpc once for each 
service routine to be registered. For in¬ 
stance, 

registerrpc ( EVC_PR0G, 

EVC.VER, EVC_CLIMATE, 
climate, xdr_int, xdr_climate ); 

The first three arguments are the pro¬ 
gram number, program version, and pro¬ 
cedure number, as with callrpc. Next is 
the address of the routine (i.e., climate) 
that processes the request. This is fol¬ 
lowed by the address of the XDR routine 
that receives any passed argument and 
the XDR routine that sends any return 
data. 

With this form, each service routine 
takes a single argument that's the result 
of the XDR input and returns a pointer to 
data to be sent via XDR output. These 
are always declared as char pointers. 
The climate service routine would look 
something like this: 

char #climate( dataP ) 

char #dataP; /# Input data */ 

{ 

int bay_number; 
static climate climate; 

bay_number = (#int *)dataP; 

/# Code here to fetch 
information #/ 

/# Return the data #/ 
return( (char #) &climate ); 

} 



A Public Service of This Publication ©1987 National Commission for Cooperative Education 


After a server has registered all its proce¬ 
dures, it calls the routine svc_run(), 
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SYSTEMS ANALYSIS, SOFTWARE ENGINEERING, OR COMPUTER PROGRAMMING 


Now! NRI training assures 
four success in three of today’s 
astest-growing computer fields 



SEND CARD TODAY FOR FREE NRI CATALOG 


These days, success comes to 
those who know how to get the 
most from a computer. People 
who know how- to analyze 
systems, design and develop 
software to meet specific needs, 
program in the languages that 
will get the job done. 

Now NRI has the training 
you need to get a competitive 
advantage in today's rapidly 
expanding computer world. 

Choose from NRI at-home 
training in PC Systems Analysis, 

PC Software Engineering Using 
C, or Computer Program¬ 
ming,,^ nd get the computer, the 
software, and the hands-on skills 
you need for advancement, a new 
career, or a business of your own. 

I team the art o( systems 
analysis and get ahead in 
today’s competitive business 
world 

The name of the game in business 
today is setting up systems that will increase 
efficiency, productivity, and profits—using a 
computer both as the analysis tool and the 
ultimate system solution. 

Now, MR Is new at-home training in PC 
Systems Analysis gives you the computer, the 
software, and the analytical ski lb to perform 
this vital role for any size business. 

Step by step, you learn the art of systems 
analysis: how to define and break down the 
problem, interview' users, interpret and model 
data, prepare proposals—every skill you need to 
map out the optimal system solution. But that’s 
just the beginning. 

Training includes a powerful computer 
system and software you keep 

NRI gives you hands-on experience with an 
AT-compatibie computer system—complete 
with 1,2 meg floppy drive, monitor, modem, 
and a hill meg or RAM—all yours to train with 
and keep! 

You begin by learning BASIC, today's 
most popular PC programming language. Then, 
using the Microsoft* Works software also 
included in your training, you master four 
essential PC applications; word processing, 
spreadsheets, database management, and data 
communications. 

Soon your computer becomes your most 
important analysis tool, allowing you to produce 
cost-benefit analyses, feasibility studies, long- 
range projections, complex databases, and more. 

Send today for your Bee NRI catalog, and 
discover how NRI’s new training can make you 
a key player on any business team. 


2. Build your own software as you build a 
money-making career with NRI's new 
training in PC Soflwae Engineering Using C 

jobs in developing custom software will boom in 
the 1990’s, according to the Bureau of Labor 
Statistics—up from about 500,000 positions in 
1986 to over 1.2 million by the year 2000. Now 
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McGraw-Hill Continuing Education Center 
V 4401 Connecticut Avenue, NW, Washington, DC 20008 l.nlft 
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give me the state-of-the-art computer training I need for success. 

s M Check one free catalog only Other computer career training: 

□ PC Systems Analysis □ Microcomputer Servicing 

P PC Software Engineering Using C □ Desktop Publishing and Design 

□ Computer Programming □ Word Processing Home Business 


See other side to learn about NRI training 
in Computer Programming-one more way 
NRI can give you the computer 
know-how you need for success 


you can get in on the rapid growth of 
this multi-billion dollar industry with 
NRI’s new training in PC Software 
Engineering Using C, 


Train with Borland C++® and a 
powerful AT-compatible 
computer 

Your NRI training gives you hands- 
on experience with a powerful IBM 
PC/AT-compatiblc computer system, 
including 2400 baud internal 
modem, 50 meg hard drive, VGA 
color monitor, and advanced 
programming software-—Borland’s 
Turbo C++. 

You leam software engineering 
from start to finish, mastering each of 
the essential phases involved in 
developing a full range of applica¬ 
tions, From analysis to design to 
advanced programming in C, you’re 
in command as you assemble the 
building blocks for success as a 
software engineer. 

Discover how N R2 gives you the 
experience and the know-how, the 
computer and the software to 
advance on the job or break into a 
software development business of your own. 
Send for your free NRI catalog today! 
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3* Begin a high-paying career — even a 
business of your ownHn computer 
programming 


Now, with NRI training in Computer Program¬ 
ming, you can give computers the power to carry 
out an astonishing range of business, proles* 
sional, and personal applications. Because only 
NRI gives you hands-on programming expert- 
ence with a powerful AT-compatible computer, 
plus training in four of today's hottest computer 
ges—BASIC, Pascal, C, and COBOL* 


NRI training—geared to the real world 


NRI gives you everything you need to 
succeed in programming, today’s top- 
growth computer career field 

Your NRI lessons first guide you step by step 
through the fundamentals, giving you a clear 
understanding of the programming design 
techniques used every day by successful micro 
and mainframe programmers. Then the bin 
really begins* 

With your personal NRI instructor always 
available to help, you use your computer and 
software to actually design, ctxie, run, debug, and 
document programs in BASIC, Pascal, C, and 
COBOL. Rounding out your training, you use 
your modem—also included in your course— 
to “talk” to your NRI instructor, meet fellow 
students, even download programs through 
NRLs exclusive programmers network, 
PRONET 

For vivid descriptions of every aspect of 
NRLs innovative Computer Programming 
course, send for your free catalog today! 


Now you can enter today's rapid-growth computer fields with the practical skills, hands-on 
experience, and priceless confidence you need for success* 
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prepare you for success in today's expanding computer world by giving you 
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AT-compatible system, this time 
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Programming 
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hands-on program¬ 
ming experience as 
you work with an 
AT-compatible 
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which loops, waiting for and processing 
requests; it never returns a value. 

Lower Levels of RPC 

You may be able to get by on just the mid¬ 
dle-layer functions described above. But 
there are a number of reasons for using 
the lower layer. One is that the middle 
RPC implementation layer is based on 
UDP. UDP messages are fast but are not 
guaranteed to be delivered, and even 
then, not necessarily in order. In reality, 
UDP messages rarely go undelivered. 
Even so, the callrpc function incorpo¬ 
rates retry logic to help make sure that re¬ 
quests get delivered and answered. An¬ 
other reason is that you might want more 
explicit control of the way your messages 
are interpreted and answered. 

Low-level RPC services use a trans¬ 
port handle that represents a connection 
between client and server. It can be used 
for multiple service requests without 
closing the connection between the two. 
It can use UDP, as with callrpc, or 
TCP/IP for reliable delivery of messages. 

On the client side, this transport han¬ 
dle is a CLIENT type, created by a call to 
either clntudp_create (for UDP) or 
clnttcp_create (for TCP/IP): 

CLIENT #clientP; 
int sock; 

sock = RPC_ANYSOCK; 
clientP = clntudp_create( &srvr, 
EVC_PR0G, EVC_VER, timeout, 
&sock ); 

where srvr is an int sockaddr struct 
(sockaddr_in) describing the server 
system, timeout is a timeval struct 
with a timeout value for UDP retries, 
and sock is an int that receives a socket 
handle. Here, it’s initialized to RPC_ANY- 
SOCK so that the clntupd_create call 
will create the socket. If you have a valid 
socket already, you can pass it, and the 
function will use it rather than opening a 
new one. 

If you want a TCP/IP handle, you 
might use clnttcp_create as follows: 

clientP = clnttcp_create( &srvr, 
EVC_PROG, EVC_VER, &sock, 
insize, outsize ); 

where insize and outsize specify the 
size of input and output buffers receiving 
and sending. 

To call a remote procedure with a cli¬ 
ent handle, use the routine clnt_call: 

status = clnt_call( clientP, 
EVC_CLIMATE, xdr_int, 

continued on page 384 


Listing 1: A sample RPC definition file. 


/* evc.x — Sample RPC definition file 

for the get_climate example. */ 

/* The climate structure, returned by get_climate *f 
struct climate { 

int temp; /# Degrees C */ 

int humidity; /* Relative humidity */ 

): 

/* Definitions of service routines */ 
program EVC_PROG { 
version EVC_VER { 

!* Define the program #/ 

/* EVC_VER version of it */ 

climate 

get_climate( int ) = 1; 

/ * The get_climate routine */ 

1* Give it proc Hi. */ 

} * i; 

} = 9999; 

1* Version is 1 */ 

/* Program number is 9999 */ 


Listing 2a: The parts of listing 2 show the output produced by rpcgen for the 
evc.x file. This part shows the type definitions, evc.h. 

struct climate { 
int temp; 
int humidity; 

}j 

typedef struct climate climate; 
bool_t xdr_climate(); 

^define EVC_PROG ((u_long)9999); 

^define EVC.VER ((u_long)l); 

^define EVC_CLIMATE ((u_long)l); 
extern climate *evc_climate_l(); 


Listing 2b: The client stub routines, evc_clnt. c. 

^include <rpc/rpc.h> 

^include <sys/time.h> 

^include "evc.h" 

/* Default time-out can be changed by using clnt_conrtol() #/ 
static struct timeval TIMEOUT = { 25, 0 }; 

climate # 

evc_climate_l(argp, clnt) 
int *argp; 

CLIENT #clnt; 

{ 

static climate res; 
bzero((char #)&res, sizeof(res)); 

if (clnt_call(clnt, EVC_CLIMATE, xdr_int, argp, xdr_climate, &res, 
timeout) !« RPC_SUCCESS ) { 
return (NULL); 

} 

return (&res); 

} 


Listing 2c: The server skeleton, evc_svc.c. 

^include <stdio.h> 

# inc lude < rpc / rpc. h > continued 
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HANDS ON 



THE UNIX /bln 

Stars of the Show 



EXPERT ADVICE 

Experts from the worlds 
of IBM, Macintosh, Unix, 
and networked computing 
present inside information, 
advice, and tips for 
getting the most out of 
your computer 



DAVID FIEDLER 
The UNIX /bln 



BARRY NANCE 
Networks 



MARK J. MINASI 
Beyond DOS 



DON CRABB 
Maclnations 


David Fiedler 

T he annual UniForum 
show is the place where 
the entire commercial world of 
Unix software and hardware 
gets together. This year was a 
special treat because it was 
also the tenth anniversary of 
the UniForum trade associa¬ 
tion that sponsors the show. 
Any firm that is involved in 
Unix past the “Hmmm... 
what about it?” stage should 
seriously consider joining the 
association, because its ven¬ 
dor and product information 
alone can save a great deal of 
time and money. (You can con¬ 
tact UniForum at 2901 Tas¬ 
man Dr., Suite 201, Santa 
Clara, CA 95054, (408) 986- 
8840, fax: (408) 986-1645.) 

Close to 300 vendors exhib¬ 
ited at UniForum, which was 
held at the Dallas InfoMart. In 
some ways, I’m glad that I 
didn’t have to cover the show 
on a “real-time” basis, be¬ 
cause the thought of even at¬ 
tempting to do more than the 
most shallow coverage would 
be daunting. 

If I went to every booth dur¬ 
ing the show, I could spend 
only 5 minutes at each, while 
writing a simple 25-word 
paragraph about each booth 
would take four months’ 
worth of these columns! Thus, 
this column is by no means 
“what I saw at UniForum”; 
rather, it’s simply a look at a 
few items that I thought were 
interesting. 

Interactive Unix 
By the time you read this, 
Unix System V release 4.0 
(SVR4) for the 386 and i486 
should be available—the 
whole enchilada, including 
the new Virtual File System 
(Remote File System, Net¬ 
work File System [NFS], and 
more), virtual memory, and 
full internationalization. It 
will support Xenix, SunOS, 


Although this was 
the biggest 
UniForum trade 
show ever, some 
announcements 
and products are 
of special 
significance 


Berkeley Standard Distribu¬ 
tion (BSD) 4.2 and 4.3, and 
current System V programs. 
Also, almost every user inter¬ 
face known will be supported, 
including the X Window Sys¬ 
tem version 11, release 4, 
XI 1/NeWS, Motif, and Open 
Look.. .and their toolkits! 

The most important thing is 
that this won 7 be available 
from Intel (which was aggres¬ 
sively pushing its shrink- 
wrapped Unix last year). Intel 
has given its entire customer 
base to the new “principal 
publisher” of Unix SVR4: In¬ 
teractive Systems. 

Don’t read that last sentence 
wrong. Interactive is certainly 
not new to Unix. In fact, it was 
the first commercial Unix li¬ 
censee ever, way back in 1977. 


Intel, together with Unix Sys¬ 
tem Laboratories (the current 
developer and marketer of 
Unix, formerly AT&T’s Unix 
Software Operation), decided 
for business reasons that Inter¬ 
active was the best entity to 
support Uni x SVR4 on the 386 
and i486. 

This puts Interactive in a 
pretty good position, because 
Unix SVR4 is positioned to be 
the Unix of the 1990s. While 
some may consider it almost 
too large for a 386-based ma¬ 
chine (and who could have 
dreamed that four years 
ago?), it should be a perfect 
match for the computing ma¬ 
chines we’re actually going 
to be using in the 1990s. This 
move certainly adds a new 
wrinkle to the Interactive ver¬ 
sus The Santa Cruz Operation 
(SCO) market-share battle for 


David Fiedler is executive pro¬ 
ducer of Unix Video Quar¬ 
terly and coauthor of the book 
Unix System Administration. 
He has helped start several 
Unix-related publications. 
You can reach him on BIX as 
Jiedler . ” 

Your questions and com¬ 
ments are welcome. Write to: 
Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 
03458. 
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U -N •! -X 


Up to 254 

Simultaneous 

UNIX-to-Mainframe 

Connections. 


CLEO’s 3270UNKixcan be 
your most cost-efficient way to 
achieve multi-user UNIX-to-main- 
firame connectivity. 

Delivered on an economical 
synchronous interface board, it 



provides full emulation of IBM 
3278 monochrome display termi¬ 
nals (models 2-5) and 3279 color 
display terminals (models 2A, 2B, 
3A, and 3B). 



You also get 
IBM 3274 control¬ 
ler emulation, plus 
IBM 3287 printer 
emulation (LU Types 
1 and 3) for your UNIX-attached 
ASCII printers. 

3270LINKix Remote links 
to your mainframe via a synch¬ 
ronous modem or modem 
eliminator at speeds of up to 
19.2 Kbaud. It supports BSC or 
SNA/SDLC communications. 

UNIX systems supported 
include SCO’s UNIX System 
V/386 3.2, AT&T’s UNIX System 


V/386, Interactive 
Systems’ 386/ix, 
and others. 
Features include: 
Application 
Program Interface (HLLAPI3 0) 

■ INDSFILE file transfer for 
CMS, TSO, and CICS 

■ Support for IBM’s NetView 
in SNA 

Up to 254 sessions for SNA, 
32 sessions for BSC 

User-configurable keyboard 
remapping 

Easy menu-driven interface 



To learn more, call us 
today at 1-800-233-2536. Or 
write to us at 3796 Plaza Drive, 
Ann Arbor, Michigan 48108. 
FAX: 313/662-1965. 


CLEO 



CLEO Communications ® 

A Division of Interface Systems, Inc. 


AVAILABLE WORLDWIDE! 

In Europe call Sintec Peripherals Ltd. in Slough. England, at 0753-811888 (FAX: 0753-811666). 
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Unix on Intel-based com¬ 
puters. 

It’s Not Unix, But... 

While Interactive has been 
supporting and working with 
AT&T Unix for a long time, 
a company by the name of 
Mt Xinu has done the same 
for BSD Unix (the company’s 
name and logo seem to refer to 
a mountain, but read the name 
backward). Mt Xinu has now 
released the interesting Mach 
kernel for ISA 386-based com¬ 
puters. Along with the kernel, 
the release includes some 
“free” GNU utilities, the BSD 
Unix 4.3 interface, BSD NFS, 
and XI1.4 for VGA monitors. 

Mach is almost-but-not-ex- 
actly Unix, with a threaded ar¬ 
chitecture that makes it an in¬ 
teresting subject to study in 
computer science courses and 
a likely base for multiproces¬ 
sor machines (see “Mach: 
The Model for Future Unix” 


in the November 1989 BYTE). 
The complete package costs 
$1995, which puts it out of the 
reach of most hobbyists. How¬ 
ever, it’s well within the bud¬ 
get of serious system software 
and hardware developers. 
With all the current interest in 
multiprocessors, I expect that 
Mt Xinu will have its hands 
full merely getting disks du¬ 
plicated. 

Home Sweet Suite 

Some of the most interesting 
things at UniForum weren’t 
on the show floor. A new firm 
called Clarity Software was 
showing a hot new product it 
calls Rapport, but you could 
see Rapport only by invitation 
toClarity’shotel suite. At first 
glance, I thought I had walked 
into a porting lab. A half doz¬ 
en different workstations lit¬ 
tered the room, all running the 
same software. Contrary to 
most hotel-suite software in¬ 


troductions (where the devel¬ 
opers have sweated blood to 
get the product running at all), 
Rapport was actually running 
fairly stably on all these ma¬ 
chines. This is no small task 
for a product that needs 12 
megabytes of RAM and 300 
MB of disk space (predict¬ 
ably, Clarity used C -I- + in de¬ 
velopment). 

Rapport is billed as “a 
document editor,” but that’s 
like calling California simply 
“a Western state” and describ¬ 
ing it no further. Aside from 
regular text in an assortment 
of colors. Rapport users can 
put graphs, spreadsheets, ras¬ 
ter images, drawings, fax 
images, and audio sound bites 
in their documents (and some 
video will be supported). This 
is made easier by the fact that 
Rapport has a built-in spread¬ 
sheet, drawing program, 
graphing tool, fax server, and 
audio editor. 


More important than sim¬ 
ply a list of features, however, 
is the intuitive way that these 
separate media work together 
within Rapport. Unix soft¬ 
ware hasn’t had the reputation 
of being easy to use; Rapport 
can destroy that stereotype. 
While some of the icons may 
not be completely clear at first 
glance, working with Rapport 
seems to come naturally. 

Commendably, Clarity has 
resisted the temptation to call 
Rapport a multimedia prod¬ 
uct. While it probably quali¬ 
fies as multimedia under cer¬ 
tain definitions of the term, 
Clarity refers to it as mixed- 
media instead, which is more 
accurate and less confusing. 

But Rapport isn’t just a 
fancy desktop publishing pro¬ 
gram. Anything you can do in 
a Rapport document can be 
sent via E-mail—and input 
and output converters let you 
exchange E-mail with people 
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IDEK- THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 


f 



IDEK's MULTIFLAT Series of 17-Inch Color Monitors 


IDEK's MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17" Color Monitors reveals their matchless over¬ 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 

As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that's just right for you. And priced right, tool 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 

MULTIFLAT Scries (17" Flat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5117 

20 to 50kHz 

0.28 

1024 x 768 

MF-5217 

30 to 57kHz 

0.28 

1024x 768 

MF-5317 (Coming soon) 

30 to 80kHz 

0.28 

1280x1280 

MULTIFLAT Series (21" 

Flat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5021 

15 to 38kHz 

0.31 

1024x 768 

MF-5121 

21 to 50kHz 

0.31 

1024x 768 

MF-5221 

30 to 80kHz 

0.31 

1280 x 1280 

MF-5321 (A.R.Panel) 

30 to 80kHz 

0.31 

1280x 1280 

MF-5421 (A.R.Panel) 

30 to 80kHz 

0.26 

1600x 1280 


IDEK also offers its 

MULTIFLAT Series of 21- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the 
other members of the 
IDEK lineup. 



ggyama 

IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th FI., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 

IDEK Europe (Germany) 

Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 

IIYAMA North America Inc 

650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A. 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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PCF-1 • New Multi-Megabyte Disk Emulator 

• For diskless systems, solid-state reliability and speed 

• Flash File System or battery-backed SRAM read/write 
technology for ISA bus operating under MS DOS.* 

• Up to seven 1 MB Flash or SRAM SIMMs for up to 7MB 
capacity on a 9 inch board with 0.3 watts of standby 

• I/O mapped—high performance—write Flash at hard 
disk speeds—95Kb/sec and erase 4MB/10 sec. Read 
and write SRAM at I/O bus speed 

• Single or Dual mode—to provide Autobooting and 
Flash File System or SRAM read/write 

• PCF-1 with one 1MB SIMM, $895 with one 1MB SRAM, 
$995, 1 MB Flash SIMMs $395, 1 MB SRAM SIMMs, $495 

• Other ROMDISK models provide up to 1.44MB 
capacity with autobooting in EPROM, Flash and 
SRAM technologies 

CURTIS, INC. 

2837 Nortti Fairview Ave.* St. Paul. MN 55113 
612/631-9512 • Fax 612/631-9508 

• IBM PC. XT, AT. PS/2 and PC DOS are trademarks ot IBM. MS DOS is a trademark ol Microsoft 
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on standard Unix machines, 
PCs, and Macs. The Rapport 
documents are automatically 
converted to or from compat¬ 
ible applications files on the 
target machines. This means 
that a complex Rapport docu¬ 
ment might arrive on a PC as a 
WordPerfect file and a Lotus 
spreadsheet, or on another 
Unix machine as an Interleaf 
document. If the recipient has 
no E-mail address. Rapport 
sends a fax! Rapport supports 
lots of formats, including 
ASCII, Microsoft Word, IBM 
DCA-RFT, WordStar, Lotus 
1-2-3, Excel, MacWrite, 
troff, Uniplex, SCO Lyrix, 
Interleaf, and IslandWrite. 

Clarity refers to Rapport as 
a killer application, similar to 
Lotus 1 -2-3, with the potential 
to drive workstation sales on 
its own. I disagree, only be¬ 
cause I don’t believe that Rap¬ 
port can be perceived as some¬ 
th ing different enough from 
traditional desktop publishing 
products to cause people to 
choose workstations instead 
of PCs. 

Marketing hype aside, what 
I saw of Rapport certainly 
qualifies it as a well-inte¬ 
grated, open-ended applica¬ 
tion with the potential to 
spread rapidly over the in¬ 
stalled base of workstations. 
Its price ($895 “per seat”) and 
initial availability on the most 
popular systems from Sun, 
IBM, DEC, Apollo, Hewlett- 
Packard, and Silicon Graphics 
shouldn’t hurt its acceptance 
one bit. And Clarity’s support 
of both Motif and Open Look 
means that you don’t have to 
choose between graphical 
user interfaces, either. 

Another Observation 

Pick Systems had a very jazzy 
booth with neon colors and 
rap-music dancers. All this 
hoopla served to lure vistors, 
yet many stayed to see demon¬ 
strations of the Pick operating 
system. Pick is more than an 
operating system; it’s an appli¬ 
cations environment that ex¬ 
cels in user-oriented database 
queries (see “Pick: OS or 
DBMS?” in the November 


1990 BYTE). Over the years, 
Pick has attracted its share 
of supporters due to its porta¬ 
bility, efficiency, and small 
size—things that Unix was 
once known for! 

But you no longer have to ag¬ 
onize over the decision, be¬ 
cause Pick itself is now avail¬ 
able as an application that runs 
on top of Unix. This opens up 
some of the excellent vertical- 
market end-user application 
programs on Pick to the Unix 
market. Whether or not this is 
as exciting to you as a threaded 
system like Mach is beside the 
point: So-called “boring” old 
applications are what make 
any operating system a success 
or failure in the real commer¬ 
cial world. ■ 


ITEMS DISCUSSED 


Mach . $1995 

Mt Xinu 
2560 Ninth St. 

Berkeley, CA 94710 
(415) 644-0146 
fax: (415) 644-2680 
Circle 1152 on Inquiry Card. 

Pick . $495 

Pick Systems 

1691 Browning 

Irvine, CA 92714 

(800) 367-7425 

(714) 261-7425 

fax: (714) 250-8187 

Circle 1153 on Inquiry Card. 

Rapport . $895 

Clarity Software 
2700 Garcia Ave. 

Mountain View, CA 
94043 

(415) 694-0320 
fax: (415) 964-4383 

Circle 1154 on Inquiry Card. 

Unix System V 
release 4.0 

(price to be announced) 
Interactive Systems Corp. 
2401 Colorado Ave., 

Third Floor 

Santa Monica, CA 90404 
(800) 346-7111 
(213) 453-8649 
fax: (213) 828-6453 

Circle 1155 on Inquiry Card. 
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PC-MOS 

The Multiuser DOS Platform 

For The ’90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser, multi¬ 
tasking possibilities of advanced PCs. A myriad of 
software and hardware manufacturers are promis¬ 
ing a new age of multiuser options in the ’90s. 

But when you take a closer look, only one solu¬ 
tion focuses on the features you want and antici¬ 
pates the capabilities you need to use your PCs to 
their greatest potential. That solution is PC-MOS™ 
from The Software Link, the first DOS-compatible, 
multiuser, multitasking operating system. 


GATEWAY™ to Novell's NetWare®. This connectiv¬ 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 

DOS Compatible 

The PC-MOS alternative is clear: DOS compati¬ 
bility means your users can continue to use all the 
popular software packages. And that means no 
investment loss, no retraining and no limitations 
in available applications. 


A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC, taking full advantage of ex¬ 
tended memory and sharing it with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs, And no 
additional Investment is required to get the multi¬ 
tasking capabilities inherent in PC-MOS, 

A Network Enhancer 

For affordable network expansion, PC-MOS 
servers can be connected to other servers with 
The Software Link’s LANLink or with the PC-MOS 

PC-MOS is a trademark of The Software Link. All other products referenced are 
Irademarks of their respective companies. Pnoes. policies and specifications subfecl 
to change without notice 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible, multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu¬ 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 



THE SOFTWARE LINK 


1*800-451-LINK 

3577 Parkway Lane, Norcrass, GA 30092 
(404) 448-5465 FAX: (404) 263-6474 TELEX: 4996147 SWLINK 


VARS and RESELLERS: 


Ask about our Sales Support Program 



Circle 306 on Inquiry Cord (RESELLERS: 307) 





HANDS ON 



NETWORKS 

The AIX Alternative 



IBM’s other network operating-system 
environment gets a vote of confidence 


Barry Nance 

N ot long ago, Wausau In¬ 
surance asked my com¬ 
pany to port our DOS insur¬ 
ance-rating application to a 
networked, distributed Unix 
environment. Wausau wanted 
to use IBM RISC System/6000 
workstations running AIX 
(IBM’s Unix) as file servers, 
with PS/2 and PC worksta¬ 
tions running DOS or Unix. 
The RISC System/6000 had to 
act as a host computer as well 
as a file server; we’d have to 
restructure our application 
into a client/server architec¬ 
ture. All the background tasks 
would run under AIX. 

Our DOS application, writ¬ 
ten in a mix of assembly, com¬ 
piled BASIC, and C, was al¬ 
ready LAN-aware. We had 
designed it to perform file 
sharing and record locking on 
top of such network operating 
systems as NetWare, IBM’s 
PC LAN Program, and LAN 
Manager. Background tasks 
ran on dedicated, unattended 
workstations. Our starting 
point wasn’t too far away from 
Wausau’s DOS-and-Unix- 
combined client/server goal, 
so we felt confident we could 
do the job. Our first step was 
to use the RISC System/6000 
successfully as a file server; 
then we would port the back¬ 
ground tasks to run under AIX 
on that same machine. 

Why AIX? 

Wausau decided to use AIX 
rather than the more tradi- 


Barry Nance does R&D and 
technical-support work for In¬ 
surance Software Systems, a 
software development com¬ 
pany in Hartford, Connecti¬ 
cut. He is also the author of 
Network Programming in C 
(Que Publishing, 1990) and is 
the IBM Exchange editor on 
BIX, where you can reach him 
as “barryn. ” 


tional, Systems Application 
Architecture-compliant OS/2- 
MVS combination. It cited 
several reasons, the biggest of 
which was scalability. OS/2 
runs only on microcomputers 
(although IBM may be devel¬ 
oping a version of OS/2 for the 
RISC System/6000). 

Unix, on the other hand, 
runs on the PS/2, the RISC 
System/6000, and even main¬ 
frames. AIX also has many 
connectivity features, includ¬ 
ing Token Ring, Ethernet, 
X.25, asynchronous, and syn¬ 
chronous communications. 
AIX, on a RISC System/6000, 
supports IBM 3270 and 3151, 
DEC VT100, X Window Sys¬ 
tem, and many other commu¬ 
nications modes. On a PC, you 
can run DOS as a task under 
Unix. These are all important 
considerations when you want 
to keep your options open. 

Wausau’s plan also saves 
the company money by reduc¬ 
ing the load on its main¬ 
frames, while distributing sig¬ 
nificant processing power to 
its 17 regional offices and 
more than 100 service offices. 
By sticking with common 


Unix facilities and system 
calls, we could provide Wau¬ 
sau with an application it 
wouldn’t have to rewrite every 
three to five years—a typical 
problem under DOS, OS/2, 
and, to some extent, MVS. 

Wausau briefly considered 
Novell’s NetWare as a devel¬ 
opment platform and file 
server network operating sys¬ 
tem. However, it decided that 
the resulting server code, in 
the form of NetWare loadable 
modules, would be NetWare- 
specific and thus not as porta¬ 
ble as code designed to run 
under AIX. Another scalabil¬ 
ity factor was that, with Unix, 
a PC can be a file server, a 
DOS workstation, or a termi¬ 
nal for RISC System/6000 ap¬ 
plications without rebooting 
the machine. With only ordi¬ 
nary Unix-style coding tech¬ 
niques, tightly integrated 
client/server applications be¬ 
come possible between the 
Unix host and DOS worksta¬ 
tions. The programmer does 
not have to think in terms of 
programming a file server. 
The server becomes just an¬ 
other Unix box. 


In summary, Wausau could 
have its cake and eat it, too. It 
could strike out in a new tech¬ 
nological direction, yet main¬ 
tain its considerable invest¬ 
ment in IBM-compatible com¬ 
puter architectures. 

NFS vs. AADU 
Not everything was honey and 
roses with Wausau’s decision 
to use Unix as its base operat¬ 
ing system. First off, we ran 
into the thorny design issue of 
choosing network support 
software. IBM offers several 
environments for file sharing 
under AIX. We distilled the 
choices down to two: IBM’s 
version of Sun Microsystems’ 
Network File System and its 
version of Locus Computing’s 
PC Interface, which IBM calls 
AIX Access for DOS Users. 
Both NFS and AADU run on 
top of TCP/IP; we had to de¬ 
cide which would be the best 
tool for the job. 

IBM licenses NFS 3.2 from 
Sun. The AIX Communica¬ 
tions Handbook calls NFS “a 
de facto standard system for 
sharing directories across 
TCP/IP networks.” IBM im¬ 
plementations of NFS are 
available for DOS, AIX, and 
for the MVS and VM host op¬ 
erating systems. That these 
implementations were inter¬ 
operable impressed us; NFS 
became an early favorite. 

NFS gives you the means to 
mount remote directories over 
empty local directories (i.e., 
directory stubs). Local pro¬ 
grams access files on the re¬ 
mote computer as though they 
resided in the local directory. 
A client host mounts directo¬ 
ries from remote computers; 
a server host lets other hosts 
mount its directories. 

The server host exports a 
file system with an entry in 
/etc/exports. When a client 
host accesses a file in the 
mounted directory, NFS redi¬ 
rects the file request over the 
network to the remote server 
host. It supports only the ex¬ 
porting of entire file systems, 
however, and does not support 
inherited mounts. 

NFS has no mechanism to 
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START WITH THE BEST... 

DPT’s entry level SmartCache Plus board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT’s award-winning caching technology in 
plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized networks or 
multiuser systems. 


/DECCI I fdc. irm 


ABOUT DISK MIRRORING? 

DPT’s SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second “mirrored” drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 


PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT’s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradability make SmartCache Plus the 
only SCSI controller you’ll ever need. For 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land, FL 32751. Phone (407)830-5522; 
FAX (407) 260-5366. In Europe (UK) 
phone 44 04 884 718 
FAX 44 04 884 8892. 


SmartCache Plus: the grow-as-you-go 

SCSI controllers 
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map user names and permis¬ 
sions across the network. For 
security, administrators and 
programmers must configure 
networks that use NFS by con¬ 
servatively restricting exports 
to file systems that everyone 
can access or by setting up sep¬ 
arate, segregated file systems 
for shared access. You can set 
up various levels of Single Sys¬ 
tem Images via a companion 
product called Yellow Pages. 
Yellow Pages provides a dis¬ 
tributed network-lookup ser¬ 
vice and maintains a database 
of network maps that clients 
can query. 

I found NFS and Yellow 
Pages extremely difficult to 
administer, however. For ex¬ 
ample, the superuser (root) on 
one system cannot remotely 
exercise powers on a host sys¬ 
tem; NFS maps the cl ient root 
to the host nobody, who by de¬ 
fault has no privileges on the 
host. If a Yellow Pages server 


dies, applications, utilities, 
and users hang endlessly wait¬ 
ing for the server to respond. 
And you need to take great 
care when setting up the pa¬ 
rameters for the NFS and Yel¬ 
low Pages mount commands. 

NFS is a stateless protocol. 
It avoids complexity by delib¬ 
erately forgetting about recent 
file requests from worksta¬ 
tions and forcing each work¬ 
station to completely specify 
each file request. This ap¬ 
proach goes hand in hand with 
the connectionless User Data¬ 
gram Protocol that current im¬ 
plementations of NFS use for 
transport services. Although 
fine for reducing the chances 
of data loss when a server 
crashes, this technique gave 
me pause—it meant that NFS 
had to pass lots of extra infor¬ 
mation inside every file server 
request packet. The resulting 
extra LAN traffic might not be 
worthwhile. 


One of NFS’s strong points 
is that it lets programs on dif¬ 
ferent machines exchange 
data using the External Data 
Representation standard. This 
is a big consideration when 
you want an Intel-based PS/2 
to talk to a RISC System/ 
6000. Even something as sim¬ 
ple as a 2-byte integer needs to 
be transformed between the 
two machines, because the 
Intel architecture puts the 
high-order byte last in mem¬ 
ory, while the RISC System/ 
6000 puts it first. If we didn’t 
use NFS, we’d have to worry 
about the numeric representa¬ 
tion of nearly every field in our 
application. 

The lockd daemon is an op¬ 
tion in NFS 3.2. Without it, 
record and file locking aren’t 
possible. Unfortunately, IBM 
chose not to incorporate lockd 
into its NFS products, except 
as a component of AIX/370. 
To use NFS as a network oper¬ 


ating system, I’d have to code 
the locking routines myself (I 
do most of the low-level cod¬ 
ing within our application). 
Tentatively, I designed a dae¬ 
mon that would use the Unix 
lockf() system call on the 
AIX machine to implement 
locking, and I prepared to 
make the DOS workstations 
coordinate with the daemon 
by way of TCP/IP. I figured 
I could make it work well 
enough for our application, 
but I knew the approach was 
awkward and a kludge. 

On any LAN, the device 
drivers and TSR programs that 
accomplish file redirection 
take up memory. NFS, we 
found, uses about 90K bytes. 
Our application isn’t small, 
and we found precious little 
room left after we loaded 
TCP/IP and NFS on the DOS 
workstation. 

Solving this problem— 
which is not unique to NFS— 



Give Us Your toughest Peripheral 
Sharing Problem 


...or your simplest! Master Switch, the intelligent data switch from Rose Electronics , can handle it 
Tl)e Master Switch series is so versatile and sophisticated peripheral sharing becomes easy. 


Anyone who appreciates case-ofoperation and 
technologically-advanced capabilities knows die 
Master Switch is die right choice...for 
sharing printers, plotters, modems, and 
any device with a serial or parallel port. 
Here's why*: 

• Any combination of serial or parallel ports 

• Easy selection of peripherals 

• User-expandable memory up to 4 megabytes 

• Simultaneous access to all devices 

• Rated ‘fastest switch’ by PC] Magazine 

• Advanced features include job queue, port 
contention, data collection, job 

control menu, initialization strings, 
pop-up menus, and many more 
• Complete technical support; 
one-year warranty' 

The Low-Cost IAN Alternative 
With our MastcrNct software, die 
Master Switch provides many convenient 
IAN functions, such as E-mail, file transfer, 
and directory access. 


Designed and manufactured in the USA Field-proven 
in diousands of applications. The Master Switch 
answers any peripheral sharing challenge. Choose the 
intelligent data switch that handles vour most 
complex needs, yet is easy to set up and operate... 
choose Master Switch. 


J|VROSE 

\T/ ELECTRONICS 

(800)333-9343 

FAX (713) 933-0044 • (713)933*7673 
P.O. Box 742571 • Houston, Texas 77274 

Call for complete information and our 
catalog of Sw itching and Sharing Solutions. 
Dealer inquiries welcome. 
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Choosing a board is serious business. 
The quality of the motherboard will 
determine the performance and 
reliability of your machine, and the 
success of your company. 

That is why more OEMs and 
Integrators are using American 
Megatrends, Inc. for their mother¬ 
board needs. Already the industry 
leader in 386 and 486 BIOS, AMI 
has now established the standard 
for EISA and ISA boards. 

EISA TECHNOLOGY 

AMI has the expertise 
to provide you 
with premium 
486 EISA boards. 

These 33 
MHz systems 
can support up to 
96 meg of memory and 
up to 256K of CPU cache 
Used along with the optional 
SCSI Host Adapter, it creates a 
terrific high performance network 
server or UNIX hub. 


ISA SOLUTIONS 

If EISA is not required, the AMI 486 
ISA boards are the answer. Operating 
at 33 MHz and possessing the 
fastest video speeds in the industry, 
they provide the perfect platform for 
graphic intensive applications. 

THE AMI DIFFERENCE 

Unlike any other motherboard, AMI 
boards provide total BIOS compatibil¬ 
ity; this ensures the highest levels 
of performance and reliability. 



Single Source Technology 


AMERICAN MEGATRENDS, INC. 

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fox 404-263-9381 
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Use highly compatible 
AMI motherboards 
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HANDS ON 



was tougher than creating a 
new locking mechanism. Be¬ 
cause we couldn’t find a way to 
configure NFS to take up less 
memory, the answer we dis¬ 
covered was to use a 386 mem¬ 
ory manager (e.g., QEMM- 
386 or 386Max). I used one to 
load all the device drivers and 
TSRs into the high-memory 


area between640K bytes and 1 
megabyte. This solution abso¬ 
lutely requires that DOS work¬ 
stations be 386 machines. 
That was the tough part. 

Another drawback to NFS 
is that it’s slow. You need a lit¬ 
tle more CPU power than you 
otherwise might if you want to 
get good performance. I sus¬ 


pect the slowness is a result of 
NFS’s statelessness; it obvi¬ 
ously must spend time refresh¬ 
ing its memory about what it 
last did for a client. 

I’m out of space, so I’ll de¬ 
fer telling you the good and 
bad points of A A DU—and let¬ 
ting you know which one we 
chose—until next month. It 


wasn’t an easy choice. I’ll also 
describe how we interfaced to 
the RISC System/6000 ver¬ 
sion of Oracle from within our 
application. Our nonstandard 
approach to dealing with Ora¬ 
cle is designed to save work¬ 
station memory, and it will 
also save Wausau a great deal 
of money. ■ 


BEYOND DOS 

Windows Tips and Tricks 



running out of RAM, changing icons and 
defaults, and understanding priorities 


Mark J. Mlnasl 

I teach an awful lot of ad¬ 
vanced Windows classes 
these days; it seems that every¬ 
one is using Windows 3.0. 
Teach anyone about anything, 
and you’ll get asked a lot of 
questions. When you get asked 
the same questions, how¬ 
ever. .. Here are a few Win¬ 
dows questions that everybody 
asks (and, of course, the an¬ 
swers). 

I've installed Windows, and 
it killed my hard disk drive. 
What caused this ? 

The two most common pos- 
sibilities are that you’re using 
a drive that Windows doesn’t 
understand, or you’ve hit the 
path bug. 

If you’re using a third-party 
device driver like Disk Man¬ 
ager, SpeedStor, or Vfeature, 
Windows gets confused when 
in 386-enhanced mode. Your 
system locks up at the initial 
Windows screen. The fix is 
simple: Look in the SYSTEM 
.INI file (it’s in the same di¬ 
rectory as Windows) and find 
the line [386Enh]. Create a 
new line immediately after it 
and type the following com¬ 
mand: 


Mark J. Minasi is a managing 
partner at Moulton, Minasi & 
Company, a firm in Colum¬ 
bia, Maryland, that special¬ 
izes in technical seminars. He 
can be contacted on BIX as 
,4 mjminasi. ” 


VirtualHDIrq=false 

By the way, if you are using 
such a driver, you cannot cre¬ 
ate a permanent swap file on 
the part of the disk controlled 
by that driver. 

What does VirtualHDIrq 
do? The hard disk drive con¬ 
troller generates hardware in¬ 
terrupts when it has data that's 
ready for the CPU to transfer 
to memory. The program that 
responds to the interrupt is 
called an interrupt handler, 
and it’s generally located in 
the BIOS on most machines 
while running DOS. 

When it’s in 386-enhanced 


mode, however, Windows at¬ 
tempts to “virtualize” all in¬ 
terrupt handling, and so pro¬ 
vides a replacement for the 
BIOS interrupt handler. But 
that handler won’t work when 
you’re using Disk Manager or 
similar software. Therefore, 
Windows provides a back 
door: VirtualHDIrq. When 
set to false, VirtualHDIrq 
tells Windows not to virtual¬ 
ize disk interrupts and to route 
them through the normal han¬ 
dler. You pay a price in that it 
slows things down a bit. 

Another problem that 
seems to occur with Windows, 
although it’s not a Windows 


bug, is the path bug. As you 
add a lot of Windows pro¬ 
grams, you’ll end up running 
the installation programs that, 
among other things, lengthen 
your PATH statement. Now, 
you may know that your path 
cannot exceed 128 characters. 
But you may not know (here’s 
the bug) that when a batch file 
(e.g., AUTOEXEC.BAT) ex¬ 
tends the path beyond 128 
characters, DOS doesn’t no¬ 
tice. In the process, the over- 
long path overwrites part of 
DOS, leading to some interest¬ 
ing side effects. Once I saw the 
system start doing print 
screens; other times, it seems 
that the hard disk drive is dead. 
Be sure to double-check your 
path length. 

I get a 4 4 not enough memory 
to load program " error, even 
though l clearly have plenty of 
memory. How can I fix this ? 

An extremely annoying 
message. One machine I saw 
this happen on had 8 mega¬ 
bytes of RAM and an 8-MB 
swap file. Running Word and 
Excel, there was no room left 
for Designer. What gives? 

It turns out that there’s more 
to running a Windows applica¬ 
tion than memory. Two pro¬ 
grams that do a lot of system 
management-GDI.EXE and 
USER.EXE—each have a 
64K-byte stack that keeps in¬ 
formation about every pro¬ 
gram that is running in the sys¬ 
tem (64K bytes because of a 
limitation of the 8088 through 
286 chips). These stacks sum¬ 
marize all the activity in the 
system. Each Windows pro¬ 
gram ’ s local heap comes out of 
USER.EXE’s stack. The local 
heap for each program must be 
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Graphical User Interface CLEARING HOUSE 

Specializing in products for Microsoft Windows and OS/2 Presentation Manager environments 


G.U.I. CLEARING HOUSE - PM / Windows Catal 



File Edit Search Order! 


WINDOWS 

APPLICATIONS 

Development Tools 

ACTOR 3j0 .795 

ADEPT Expert Application Builder.595 

Bridge 2.0 Tool Kit .629 

C-TRIEVE/Windows (Coromandel).349 

C_talk/Views . 429 

C++/Views.. 469 

CASE:W 3.0 (CASEworks) . 849 

Graphics Server SDK . .......379 

Guide 3 . 439 

Icon Author (AimTech)... call 

Knowledge Pro Windows .629 

Lasertalk PC. 309 

Microsoft SDK for Windows 3.0 .349 

Multiscope for DOS/Windows 3 ...... 1 59 

ObjectGraphics (WhiteWater).409 

Personal Case...179 

PowerLibW..265 

ProtoView. 595 

ProtoGen... 409 

Pubtech BatchWorks. 89 

SpeedEdit for Windows .255 

ToolBox (Drover). 249 

The Whitewater Resource Toolkit.189 

WindowsMAKER (Candlelight). 695 

WinT rieve... 369 

Zortech C++ Compiler .1 79 

Database/Forms 

Access SQL (SPI).1279 

Chart Builder for Superbase .1 69 


ERwin . 

.729 

FormWorx Forms Publisher. 

.199 

INTEGRA SQL (Coromandel). 

.609 

JetForm. 

.399 

MARVIN Image Database. 

.2395 

Omnis ^Windows. 

.759 


Perform Pro .299 

Q+E/Windows ver 2.5...... 139 

Superbase 2 ver 1.2.249 

Superbase 4 ver L2.469 

Thinx .399 

Engineering/Planning 

ABC Flowcharter (Roykore).249 

CON-FLO, control valve analysis.179 

Design/IDEF...2795 

Design View. 749 

DRAFIX Windows CAD.459 

MathType . 199 

MetaDesign, diagramming tool...329 

Milestones, Etc (Kidasa).139 

ORI-FLO, metering analysis.179 

Project for Windows ...469 

PUMP-FLO, pump analysis.179 

RFFlow, flowcharting.119 

SPACETEK:Facility Planner.call 

Topdown Project Planner (Ajida).249 




IWPMA 

I The Wmikiwt A PtvvnlulHm Maiaprt Aivunalmn 


1 - 800 - 522-4624 

International, call (203) 426-4624 
Monday - Friday 9:00am to 8:00pm EST 

GUI Clearing House is the only national reseller specializing 
exclusively in Windows and OS/2 Presentation Manager 
environments. This specialization is necessary in order to properly 
serve you, our customer, in this rapidly evolving market. Our goal 
is to provide you with the finest customer service in the industry 
and to ensure that the products you select are the correct ones for 
your application. 

When you call GUI Clearing House, you will he greeted hy one of 
our friendly, knowledgeable sales staff who will take the time to 
talk with you to understand your specific requirements. To further 
assist you, we maintain a staff of technical consultants available to 
answer in-depth technical questions on products; and to help 
customers in identifying applications to meet their needs. 

Please Note: The applications listed in this ad represent only a 
small sample of the Windows and OS/2 Presentation Manager 
products available through GUI Clearing House. Call us for 
pricing on any Windows or Presentation Manager application. 
We'll promptly get pricing and availability for you. 
CALL TODAY! 

Publishing/Graphics 

Adonis Clip-Art Window Shopper .42 

Aldus PageMaker.„..499 

Archetype DESIGNER .795 

Arts & Letters Graphics Editor.509 

CA Cricket Graph vl.3 ..159 

CA Cricket Presents .349 

CorelDRAW! 2.0_ 399 

DoDOTl (screen capture/convert).139 

Image-In Full Pak .679 

Image-In Scan & Paint .139 

Image Prep...„ .. 269 

Import for Windows.259 

Instant ORGcharting ..NEW 

Micrografx Charisma. 349 

Micrografx Designer 3.01_469 

Microsoft Office for Windows....call 

Picture Publisher....489 

PowerPoint for Windows ..335 

PubTech Multi-Tack.139 

Scrapbook+ 2.1 (Eikon) ....129 

Ventura Gold Series for Windows.559 

WordScan Plus (Calera).. 795 

Word Processing 

Ami’ver 1.2_ 159 

Ami' Professional ver 1.2.319 

Gram-mat-ik for Windows__79 

Language Master for Windows.89 

NBI Legacy ..359 

Palantir Windows Spell 3.0.89 

Word for Windows. 329 

Financial/Accounting 

Accounting by Design.1059 

Biz-Nix Accounting Partner .299 

Bookkeeping by Design.559 

CCA Enhanced Business Pkg .795 

Evolve (ASI)... 169 

CCA Active Payroll....NEW 

CCA Job Costing Module .NEW 


Connectivity 

Business Session for Windows.269 

DaVinci eMAIL for Windows.959 

DynaComm (Windows).259 

DynaComm Elite .399 

Faxit! for Windows.179 

MicroPhone II...259 

Network Courier . CALL 

TERM for Windows._. 179 

Windows Workstation .559 

WinComm .139 

WinTerm.409 


Tax Preparation 

MacInTax 1040 Personal.69 

if:X Personal Tax Analyst.69 

MacInTax State Supplements (call) ....69 
TaxView Professional Series.call 


General/Productivity/Utilities 


Asymetrix Toolbook. 

.309 

BeckerTools 2.0. 

...119 

Distinct Back-up. 

.119 

hDC Icon Designer 

.49 

IBM Current 1.1.. 

.....259 


Icon Pak IL .........89 

PackRat 3.0. 315 

PackRat Network (3 User).579 

Personal Librarian.859 

PLUS for Windows (Spinnaker).279 

Printer Control Panel (LaserTools)_139 

Publishers Powerpak.69 

PubTech File Organizer .159 

SmarText (Samna).409 

WideAngle/Windows .119 

Windows/On The World.409 

Windows Shopper’s Guide .15 

YourWay (Prisma).call 


PM APPLICATIONS 

Active Life for PM..139 

Aldus PageMaker for PM.579 

Asymetrix ToolBook for OS/2 .NEW 

Brief for OS/2.. 229 

CASE:PM for C or C++ ...1895 

CASE:PM for MicroFocus Cobol.2369 

ChipChat (Cawthon).279 

Collage PM . .179 

Corel Draw! for PM . call 

Describe.... 529 

Excel for PM... 349 

HyperACCESS/5 for OS/2.169 

Lotus 1-2-3/G_ 579 

Micrografx Designer.509 

Multiscope for OS/2 . 349 

Nexpert Object, PM Runtime.929 

Object-1/PM (MDBS)....895 

OS/2 PM Softset (Microsoft).129 

OS/2 PM Toolkit (Microsoft).409 

PackRat for PM.339 

PackRat PM Network (3 User).579 

Perspective for 0&2 . 259 

Q+E/PM ver 2.5. 139 

Relish .NEW 

RT-Graphics(FSI)..959 

RT-Graphics Toolkit w/source (FSI).... 649 

SmallTalk/V PM .339 

SpeedEdit for OS/2....255 

SpeedEdit for PM .255 

Sytos Plus/PM (Sytron).—.259 

WideAngle for PM .119 

Wingz (Informix) .. 359 

Word for OSV PM (Microsoft).call 

WordPerfect 5.0 for OS/2.339 

WinPRO/PM (Xian).379 

Zortech C++ OS/2 Compiler Option. 139 
Zortech C++ OS/2 Dev Edition .489 

HARDWARE, etc. 

Image Scanners 

Logitech ScanMan 256/PC-AT.409 

Logitech ScanMan 256/MCA.509 

Microtek scanners... call 

Boards 

ATI 8514/Ultra.NEW 

NEC Graphics Engine Brd 16 (AT).689 

NEC Graphics Engine Brd 256 (AT)... 969 

Paradise 8514A Plus (AT).699 

Paradise 8514A Plus (MCA).759 

Intel SatisFAXtion board.NEW 

MultiMedia Products 

Super VideoWindows.NEW 

VideoLinX:FRAMEBUFFER.NEW 

XYXIS 600Mb Erasable Optical Drv. NEW 

GUI Clearing House offers a fidl line 
of hardware items selected to augment 
the Windows. Presentation Manager, 
and MultiMedia based platforms. If 
you don't see a particular item. 

just ask . we will promptly obtain 

pricing and availablity for you. 
Call us TODAY! 



PAYMENT Visa, MasterCard. Diners Club and Carte Blanche accepted. Personal and company checks accepted Please allow 2 weeks tor processing. Corporate and institutional purchase orders subject to credit approval and a minimum 
initial purchase S500. paid via C.O.D. or in advance. C.O.D minimum purchase is $100, maximum $1,000 payable by cash, cashier's check, or money order. CT residents add 8% sales tax. 

SHIPPING Shipping,handling charge is 3% or $6 minimum; 5% tor C O D, I arger shipments may require additional charges Call tor mtormation tor shipments to Alaska, Hawaii, and points outside the United States 

TERMS All products carry manufacturer s warranties only. Product warranties, guarantees, rebates, trial period privileges, or other promotional programs are handled by the manufacturer Defective items replaced or repaired at our discretion 
■ *— 4 * ' n defective merchandise. Shipping e non refundable Opened software and other consumables are 

HOUSE is not liable for damage due to omissions or typographical 
3 HOUSE A* nghts reserved 190110 
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HANDS ON 


preallocated upon program 
start-up. 

Some programs just love 
heap space, and they’ll gobble 
up lots of it if they see that no 
other programs are loaded. So 
you end up with a situation 
where you’ve got megabytes 
and megabytes of free RAM, 
but no space left in one of those 
two tiny 64K-byte stacks, and 
no more Windows programs 
will load (“for want of a 
nail...”). 

When you pull down the 
About Program Manager win¬ 
dow in the Program Manag¬ 
er’s Help menu, the Free Sys¬ 
tem Resources number is 
telling you the amount of free 
space in the GDI.EXE and 
USER.EXE stacks. When it 
drops below 15 percent, Win¬ 
dows will refuse to launch any 
new applications. 

The answer is to try loading 
the Windows programs in a 
different order. Load a stack- 


hog later in the sequence, and 
it will (if written well) allocate 
less stack space. This may not 
solve the problem, but it is 
worth trying. Again, buying 
more memory will not help 
here: The problem is Win¬ 
dows’ reliance on the 286 
chip. This is another reason 
why we need OS/2 2.0. 

Can I change the way an 
icon looks ? 

Yes and no. A program’s 
icon is a bit map (similar to a 
file created by PC Paintbrush) 
that’s embedded in its .EXE 
file. To change it, you’d have 
to extract the bit map, change 
it, and reembed it in the .EXE 
file. The Whitewater Re¬ 
source Toolkit (WRT) can edit 
icons (as well as dialog boxes, 
menus, string tables, and 
more) in place. It’s the Win¬ 
dows version of the Mac ’ s Res- 
Edit. But what can you accom¬ 
plish with Windows alone? 


Windows does let you as¬ 
sign an alternate icon to a Win¬ 
dows application. Briefly, 
here’s how. Click on the pro¬ 
gram’s icon in the Program 
Manager (just single-click to 
select) and select File and 
Properties... from the Pro¬ 
gram Manager menu. Then 
click on the Change Icon push 
button in the Properties win¬ 
dow. A Change Icon window 
will appear. One field shows 
the name of the program; 
that’s where Windows looks to 
find the icon. 

By default, Windows looks 
in program x for program jc’s 
icons. But it doesn’t have to. If 
you overtype jc’s filename 
with another program’s file¬ 
name (call it y), you can asso¬ 
ciate any icon found in y with 
x. Unfortunately, this tech¬ 
nique isn’t a total solution. 
This new icon works only in 
the Program Manager. When 
the program is minimized. 


Windows reverts to the default 
icon. You’ll need a true re¬ 
source editor (e.g., WRT) to 
fix things so they’ll stay fixed. 

How do I make Notepad (or 
Write) default to a directory 
other than C: \ WINDOWS ? 

Notepad is a pretty conve¬ 
nient little editor: two clicks 
and it’s there. But it always de¬ 
faults to C: \ WINDOWS or what¬ 
ever directory you’ve got Win¬ 
dows in. You can change that 
default in two ways; one is 
somewhat well known, the 
other is a bit offbeat. 

Everybody who has played 
with Windows for a while has 
figured out that you can give a 
data file its own icon. Click on 
the icon, and Windows uses 
the file’s extension to load the 
program that goes with the 
data file. 

For example, I’ve got a file 
calledTTD.TXT, a “things to 
do” list. It has its own icon. 


Introducing 
Pocket Edition" 
2400 


The people who 
wrote the book on 
modems proudly 
present the Pocket 
Edition. The first Hayes modem specially 
designed for people who use laptop and 
notebook computers. 


Weighing in at a slight three ounces, the 
Pocket Edition 2400 comes with everything 
you need to lake it on the road—a 9-pin 
connector, cables, a handy carrying case, 
and our simple-lo-use Hayes Smartcom EZ 
communications software. 

And, because it gels all its power from the 


phone line and your computer's serial por 
you 'll never find yourself searching for an 
outlet to plug it into. 

The Pocket Edition is incredibly compa 
yet it contains many of the features you 
expect from our lull-size" Hayes modems 
It's ideal for working remotely with your 
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When I click on it, Windows 
knows that .TXT is the exten¬ 
sion for Notepad files; so it 
starts up Notepad and loads 
TTD.TXT. 

Here's a sneaky trick. Click 
once (not twice) on the Note¬ 
pad icon in the Program Man¬ 
ager. Click on File in the Pro- 
gram Manager and then 
Properties.., * You'll see that 
the command line contains 
NOTEPAD. EXE . Just change that 
to: 

d:\subdir\NOTEPAD.EXE 

where d: \subdir is the drive 
and subdirectory that you want 
Notepad to default to. Don't 
click OK yet, however. Click 
on Change Icon. The new win¬ 
dow will include the filename 
d:\subdir\NOTEPAD. EXE. 
Change it to NOTEFAD.EXE; get 
rid of the d : \ subdir. You 
will see the generic DOS icon 
rather than the Notepad icon. 


Click on Next icon, and the 
regular Notepad icon will ap¬ 
pear. Then click OK, and OK. 
You'll get a warning message, 
but ignore it. 

By the way, does it annoy 
you that Notepad and Write al¬ 
ways default to *.TXT and 
*.WRI in their respective File 
Open dialog boxes? Do you 
often override those defaults 
with *,*? Try this (courtesy of 
BIX user Jeff Detray): Save 
copies of NOTEPAD.EXE 
and WRITE.EXE, fire up 
Write, open each .EXE file 
(specifying no conversion), 
and do a scare h-and-re place to 
change *.TXT or +.WRI to 
Important: Put two 
spaces after *.* so you don't 
change the length of the strings 
embedded in the .EXE files. 
Could you use WRT to solve 
the problem more cleanly? 
Nope. The ** WRI and *.TXT 
strings are not defined as 
resources—naughty, Micro- 


Windows Is 
a multitasking 
platform for 
Windows 
programs: Its 
scheduler can 
Juggle several 
programs. 

soft—so WRT cannot get at 
them. 

Whai do those background 
priority and foreground prior¬ 
ity numbers mean when you Ye 
running Windows in 386-en- 
hanced mode ? 

You know that Windows is 
a multitasking platform for 


Windows programs: Excel 
can share the desktop with 
Corel Draw and Windows Tet¬ 
ris, with the Windows sched¬ 
uler juggling them all. The 
386-enhanced mode adds an¬ 
other layer of juggling. It 
views Windows and all Win¬ 
dows programs collectively as 
one virtual machine (VM). 
The 386-enhanced part of 
Windows isn't worried about 
how much time to give Win¬ 
Word versus WingZ, and it 
leaves that job to the very same 
Windows scheduler that exists 
in Windows standard mode. 

Windows is one VM. Each 
DOS program that is running 
is also a VM. So, if you 're run¬ 
ning WordPerfect 5.1 (a non- 
Windows program), dBASE 
IV (another non-Windows 
program), PageMaker, Excel, 
and WinWord, you've got 
three VMs: WordPerfect is in 
one VM, dBASE is in another 
VM, and the three Windows 


mpany's computer system. It keeps you in 
uch with electronic mail. You can even use 
to deliver a FAX with an on-line service. 
And while the Pocket Edition was created 
r people on the go. It's also a great space- 
ver for those who stay at home. 

At the suggested retail price of $179 


(and with our unique Hayes performance 
warranty and money-back guarantee), 
you'll find the Pocket. Edition extremely 
easy on your pocketbook. 

For more information about the new 
portable Pocket Edition 2400. call us at 
i-800-635-1225. 


It's time you gave your laptop a new 
traveling companion. 

0Hayes 

Our technology has the computer world talking. 
More than ever. 



the standard by which all 
be measured. 
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BYTE’s 

International 
Direct Response 
Postcards 

From the most prestigious microcomputer 
magazine comes an inexpensive direct response 
medium - a postcard advertising insert bound into 
the highly-respected International Section of BYTE 
magazine called BYTE’s International Direct 
Response Postcards. 

Postcard ads provide a direct-response vehicle 
that encourages prospects to respond to offers for 
information as well as direct sales. A postcard ad 
is versatile because it allows you to test your prod¬ 
uct to potential buyers. That’s because you can use 
your card to sell computer products, generate 
leads, conduct market research or sell books and 
periodicals. Each postcard is perforated so it can 
be easily torn out and returned directly to you 
without any intermediary —guaranteeing leads that 
are current and ‘ ‘hot. 

Expand your horizons into this 
valuable marketplace. 

The Pan-European marketplace is preparing 
to open up to greatly expanded trade in 1992 with 
the breaking down of trade restrictions. And 
BYTE’s International Direct Response Post¬ 
cards presents the perfect opportunity to test your 
product in this marketplace and to get your com¬ 
pany positioned in the minds of the major buyers. 

These unique advertising postcards which will be 
inserted in the International Section will reach 95,000 
influential BYTE paid readers throughout Europe. 


In the United States, contact: 
Ed Ware 
at 603-924-2596 
BYTE Magazine 
One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE 
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programs all exist in the Win¬ 
dows VM. 

The background and fore¬ 
ground priority numbers an¬ 
swer the question, “What pro¬ 
portion of the CPU’s time 
should be spent on each VM?” 
Here’s how it works. 

First, each VM has a back¬ 
ground and foreground prior¬ 
ity number. The Windows 
background/foreground pair 
can be set from the 386-en- 
hanced option in the Control 
Panel. For non-Windows pro¬ 
grams, these numbers are set 
in the Advanced dialog box 
under the program informa¬ 
tion file (PIF) editor or in the 
Settings... menu in the DOS 
program’s Control icon (ac¬ 
cessed with Alt-space bar). 

Second, only one VM—the 
one you see on the screen—has 
the foreground at any point in 
time. When you see the Win¬ 
dows desktop, Windows has 
the foreground. When you see 
the familiar blue WordPerfect 
screen, WordPerfect has the 
foreground. The others are in 
the background. If you’ve se¬ 
lected the Background check 
box in a program’s PIF file, it 
will continue to run, even if 
it’s in the background. (The 
PIF editor’s default is not to 
check the Background, so 
none of your programs will 
run—and this discussion is ir¬ 
relevant—if you have not 
checked Background.) 

With that background (no 
pun intended) in mind, here’s 
how priorities work. 

Sum up all priority num¬ 
bers. For the foreground VM, 
use its foreground number. 
For the background VMs, use 
their background numbers. 
That’s the priority total. 

For all VMs, divide the 
VM’s priority number (back¬ 
ground or foreground, which¬ 
ever is relevant at the moment) 
by the priority total. That is 
the percentage of CPU time al¬ 
lotted to that VM. 

Here’s an example. Sup¬ 
pose you’ve got dBASE and 
WordPerfect running with 
Windows. Give Windows a 
foreground of 100 and a back¬ 
ground of 50. Say dBASE gets 


FG = 150 and BG=25, and 
WordPerfect has FG=200 and 
BG = 100. Remember that you 
control all these numbers with 
the Control Panel or the PIF 
editor. 

When Windows is in the 
foreground, the total is 100 
(Windows’ foreground num¬ 
ber) plus 25 (dBASE’s back¬ 
ground number) plus 100 
(WordPerfect’s background 
number), for a total of 225. 
Windows gets 100/225 of the 
CPU time, almost one-half; 
dBASE gets 25/225, or one- 
ninth; and WordPerfect gets as 
much time as Windows. 

Now put dBASE in the fore¬ 
ground. The priority total is 
then 50 (Windows) plus 150 
(dBASE) plus 100 (WordPer¬ 
fect), or 300. Windows gets 
50/300, one-sixth of the CPU 
time; dBASE gets 150/300, 
one-half; and WordPerfect 
gets the rest. 

And with WordPerfect in 
the foreground, the total is 50 
(Windows) plus 25 (dBASE) 
plus 200 (WordPerfect), or 
275. Windows sees 50/275 of 
the CPU time, there’s 25/275 
for dBASE, and 200/275 goes 
to WordPerfect. 

By adjusting these priori¬ 
ties, you can tune your Win¬ 
dows system to make the best 
of your various applications. 
Want a snappier Lotus 1-2-3? 
Increase its foreground prior¬ 
ity. Want your word processor 
to print faster in the back¬ 
ground? Play with its back¬ 
ground priority. But be care¬ 
ful and keep notes; sometimes 
you can make the system run 
much worse by fiddling with 
these numbers! ■ 
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Whitewater Resource 

Toolkit.$195 

The Whitewater 
Group, Inc. 

1800 Ridge Ave. 

Evanston, IL 60201 
(800) 869-1144 
(708) 328-3800 
fax: (708) 328-9386 
Circle 1146 on Inquiry Card. 
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Up to date. 
Down to earth. 


Changing the world , UNIX is 
.hanging the world of comput¬ 
ers, the world of business^ 
juite simply, changing the world, 
t’s revolutionizing office auto- 
nation. It's required for U.S. 
government computer contracts, 
t s the backbone of information 
strategies worldwide. 

tlie information you need . 

[hat’s why you need UmxWorld— 
he magazine that keeps you 
tp to date on the rapidly chang- 
ng world of open systems 
computing. Each issue brings 
r ou the latest product trends and 
echnical advances that can 
iffect your business. The inside 
itorv on some of the world’s 


biggest high-tech companies, 
Easy - to- understand program¬ 
ming tips and tutorials that can 
help you and your company 
use UNIX to its fullest. And 
unbiased hardware and software 
reviews to help you invest 
wisely when you buy: 

The whole UNIX-verse . 

UmxWorld’s in-depth features go 
beyond dry technical facts, to 
show how the pieces fit together 
— to tell you what's important 
about the adv ances and the 
strategies that are changing your 
world. And UmxWorld con¬ 
sistently offers the freshest, most 
down-to-earth writ mg you’ll 
find in any computer publication. 


Subscribe and Save . Subscribe 
today, and receive the next 12 
issues of UmxWouLD lor just half 
the regular newsstand price. 
Save even more by ordering for 
two or three years. You can’t 
lose — every subscription to 
f MxWoRin comes with a no-risk 
guarantee. 5 

t year $18,00 (save 50%) 

2 years $32,00 (save 55%) 

3 years $42.00 (save 60%) 

Subscribe now! Call toll-free: 

1 - 800 - 341-1522 


UNIXW ORLP 


[f you’re into UNIX, yon need UnixWorlii Magazine. 
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IMAGINATIONS 

Professional 3-D Graphics on the Mac 



How good is the Mac as a 3-D engine? 
Paracomp proves it's superb. 


Don Crabb 

B y the time I got to Para- 
comp ’s office in San 
Francisco, I was a wreck. 
First of all, I had to drive like a 
maniac from the hotel to get 
there close to my appointed 
time, due to a last-minute in¬ 
coming phone call. I trotted 
over to the Paracomp building 
and bolted up the stairs, arriv¬ 
ing a mere 45 minutes late. I 
must have looked like a wild 
man, hair dripping wet, heart 
pounding, completely out of 
breath. 

By the time I was finished 
with my private briefing (it 
was on the morning of the first 
day of the MacWorld Expo; 
these guys deserve a medal for 
putting up with me), I was con¬ 
siderably calmer, much drier, 
and very much impressed. 
Really impressed. 

While I had played around 
with Paracomp’s bevy of 
graphics products before, I 
had never really gotten the 
complete picture on them as a 
whole. The Paracomp people 
fixed all that by giving me 
guided tours of Swivel 3D and 
3D Professional and Model- 
Shop 1.1 and If (in a beta ver¬ 
sion). 

Armed with this knowledge 
and copies of the Paracomp 
software that had been sent to 
me, I spent most of the rest of 
January reimmersing myself 
into three-dimensional graph¬ 
ics, Paracomp-style. While 
many good 3-D products are 
available, I can’t th ink of a sin- 


Don Crabb is the director of 
laboratories and a senior lec¬ 
turer for the computer science 
department at the University 
of Chicago. He can be heard 
regularly on the Bob Lassiter 
Show on WLS Radio AM 89 
in Chicago . He is also a con¬ 
tributing editor for BYTEHe 
can be contacted on BIX as 
"decrabb." 


gle vendor that has its head 
screwed on as straight as Para¬ 
comp when it comes to making 
all its products work together. 
This is no mean feat consider¬ 
ing that most of its stuff has 
been acquired from outside 
sources. 

Even though ModelShop 
1.1 isn't my favorite graphics 
program (ModelShop II fixes 
most of the interface goofs), it 
all manages to work together 
quite nicely. Once I saw how it 
worked and got into the mind¬ 
set of the architects who use it, 
it seemed simple to build 3-D 
models of buildings and cities, 
move around outside and with¬ 
in them, and change the scale, 
display, perspective, and oth¬ 
er parameters. 

1 quickly learned how to ex¬ 
port my ModelShop creations 
to Swivel 3D Professional, 
where I could give them photo¬ 
realistic rendering (which is 
Pixar’s MaeRenderMan? s 
claim to fame, about which I'll 
have more to say in future col¬ 
umns) and use its Tween com¬ 
mand to create dynamic ani¬ 
mations (seethe screen shot). I 
even learned how to take these 


Swivel creations and output 
them in all kinds of formats, 
from AutoCAD DXF to Mac- 
RenderMan RIB to 24-bit 
PICT files. I also figured out 
how to output Files to more 
mundane formats: EPSF, 
PICT, PICT2, PICS, Paint, 
and Scrapbook files, so I could 
use images within HyperCard 
2.0 stacks. 

In fact, I liked using Swivel 
3D Professional so much, and 
found it so straightforward 
and intuitive, that I almost 
wished I was a graphics de¬ 
signer and got to do this stuff 
all day long, I expect that I’ll 
be using the program * 1 s anima- 
tion tools—especially the 
multiple key frames, tween- 
ing, animated camera views, 
and smoothed 3-D panels—in 
my teaching, research, and 
consulting, 

I have a lot more to leam 
about Paracomp’s products, 
and about competing 3-D ven¬ 
dors, too. For my money, 
though, the Mac is proving to 
be the premier middle-cost/ 
middle-performance 3-D 
graphics engine now avail¬ 
able. It won't displace the Sili¬ 


con Graphics machines, but 
even a loaded Mac Ilf x doesn’t 
cost $75,000. 

There is one caveat, though: 
You shouldn't expect to use 
any of these Paracomp prod¬ 
ucts without at least a 4-mega¬ 
byte Mac Ilex. And you'll be a 
lot happier with faster iron, 
such as a 5- to 17-MB Ilsi, an 
8- to 32-MB Ilci, or a 32-MB 
Ilfx. 

Software of the Month: 
Screen Capturers 

Why do you need a screen- 
capture utility? After all, the 
Finder includes a built-in one 
that grabs a Clipboard/Paint 
file when you want it (typing 
Command-Shift-3) and then 
dumps it into a MacPaint file. 
Why, then? Because that 
built-in one is pretty lame: It 
works only in black and white, 
yielding a MacPaint file. Nor 
does it handle anything over 
640 by 480 pixels. 

This void has been filled by 
a lot of good third-party soft¬ 
ware, Three I use are Capture 
3.0 from Mainstay, Exposure 
1.0 from Preferred Publish¬ 
ers, and Snap Jot 3.0 from 
Wildflower Software, 

While all these utilities do a 
good job of capturing screens, 
each has its own special prow¬ 
ess, which is why I keep them 
all on my disks. Capture and 
Exposure are INIT edevs; 
SnapJot does its magic from a 
System INITandadeskacces” 
sory. 

Capture 3.0 is probably the 
simplest of the three, and it’s 
ultimately the most reliable. 
Fve yet to have it crash any of 
my Macs, and I’ve got some 
pretty scary machines in my 
home and office computing 
plants. 

Capture can grab full or 
partial screens as either Clip¬ 
board or PICT files in both 8- 
and 24-bit color. About the 
only problem I’ve encountered 
with it was at start-up, when 
it conflicted with the IDs of 
some other INFTs, A simple 
renaming fixed that problem. 
Capture 3.0 costs $79.95, 

Preferred Publishers has 
thrown in all kinds of useful 
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SmartLink 

DOES IT MAKE SENSE TO USE A COMPILER WITHOUT IT? 
NOT ANY MORE. 


INTRODUCING TOPSPEED C++, C, PASCAL AND MODULA-2 


Smartlinking is only one of the many unique and critically-acclaimed 
features inJFI 's line of open-architecture, multilanguage/multi platform 
compilers. 

Whether your working in C, C++, Pascal or Modula-2, TopSpeed com¬ 
pilers will cut development time and give you the excellent code quali¬ 
ty other TopSpeed users have come to expect, 

“TopSpeed is Tops in Programming" 

- Peter Coffee, PC January 1991 

TOPSPEED CODE GENERATION TECHNOLOGY Ml four 
TopSpeed languages share a common optimizing code generator. As a 
result, you can produce the same high quality, optimized code with any 
language you choose. And, unlike any other compiler vendor. JP1 
offers total compatibility between languages and the ability to reuse 
existing code. 

WRITE DOS PROGRAMS AS LARGE AS 16MB If your pro¬ 
gram requires more than 640K, TopSpeed’s powerful Code and Data 
Overlay Management System provides code and data overlays automat¬ 
ically to run your large applications. 

MULTIPLE MEMORY MODELS All TopSpeed languages sup¬ 
port five distinct memory models which allow you to adapt your pro¬ 
gram to make optimal use of the 80x86 family of processors. 
Additionally, TopSpeed provides a re-entrant library 1 for multitasking 
projects (even under DOS). 

PICK YOUR PLATFORM All TopSpeed compilers are available for 
DOS, Windows 3 and OS/2 development. 


TopSpeed C++ 

AT&T 11 Implementation 
Small Class Unking 
Runtime Checks 

Full AT&T Version 2 Class library Available 
link to C, Pascal and Modula-2 

TopSpeed C 

trn ANSI Validated 
Mdti-Taskmg under DOS 
Runtime Giecks 
DOS DLLs 

link to C++. Pascal and. Modula-2 


TopSpeed Pascal 

OOP with Multiple Inheritance 
ISO Levd 1 Conformance 
Turbo Pascal to TopSpeed 
Multitasking Under DOS Translator 
Link to C, C++ and Moduta-2 

TopSpeed Modula-2 

OOP with Multiple Inheritance 
Multiple Memory Model Support 
New Virtual Pointers 
Based Pointers 
Link to C++, C and Pascal 






Orel* 100 on Inquiry Card. 


ieed is a registered tradarnari of Jensen ft Partners intemaiMral Inc 
an AntmUfrM Suite 201 Mounts, n View, LA S4M3 
Other brand and produ ct names are trademarks or registered trademarks 
dI irieir rasps EEwu holders. 



PartJiiirs 

liilrjrTjjtronitJ InC 


Trade-in for TopSpe vrf for SI 50 ■ 
and qualify for a second 
compiler for only $99! 

The suggested retail price for ■, 
TopSpeed C++, C f Pascal and Modula-2 
is $395 (ProfassiotftdEddionf. Trade-in 
any compile^^^^ vendor for a 
TopSpeed only $1501 

That's nghtf Tmd$4o yc'ur old Pascal 
compiler for TopSpe'BdCtf or trade 
your curtwlCcimpile: for a TopSpeed 
C TopSpeed 

la ngusgaforSSi\f3tfsr expires 


May 31,199)). p 

For more inform stion or to Trade- 
in TODAY call JPI at 800-543-5202 or 
contact JPTs Corporate Safes Division 
at603-899-6470 

Refer to this code and get an addi¬ 
tional off vour our chase. 8ST 


We Speak 


Your Language 
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features with Exposure 1,0* 
The most interesting one is the 
movable palette menu bar. 
With it, you can not only cap* 
ture a screen, but edit and an¬ 
notate it as well, since Expo¬ 
sure is something of a mini 
Paint program, too. You can 
capture files to disk or send 
them to the printer directly* 
Exposure saves files in Scrap¬ 
book, Paint, StartupScreen, 
and PICT formats* Exposure 
costs $149.95* 

Mark Edel of Wild flower 
Software kindly took the time 
to search me out at an Apple 
product preannouncement 
some months back to tell me 
about SnapJot. Since then, 
I’ve been a SnapJot fan. 

I use SnapJot to capture the 
screens that appear in this col¬ 
umn, It can handle simple and 
more complex screen captur¬ 
ing (e.g., capturing portions 
of the screen), and it can save 
files in the usual Paint/Clip¬ 


board and PICT formats. But 
if that's all you use SnapJot 
for, then you've missed the 
whole point of this super handy 
utility. 

SnapJot makes it trivially 


easy to micromanage your 
MultiFinder environment. If 
you're like me, you keep sev¬ 
eral programs up and running 
all day long* I personally tend 
to run VersaTerm-Pro, Nisus, 


FileMaker Pro, HyperCard, 
Inspiration, and Prograph 
every day. 

Since Fm often working on 
different projects that have al¬ 
lied purposes, it's useful for 
me to cut and paste between 
different documents easily 
(yes, I can hardly wait for Sys¬ 
tem 7*0’s Inter-Application 
Communication hot links!). 
But if I have to keep the full 
windows of all these things 
displayed, I run out of screen 
real estate, even on my 19-inch 
SuperMac Technology 24-bit 
color monitors. 

Enter SnapJot, I can capture 
part of a screen from a docu¬ 
ment, leave it on display in one 
corner of my monitor, and re¬ 
fer to it within another docu¬ 
ment. I use SnapJot as sort of 
the screen equivalent of Post- 
It Notes, because its captured 
screens remain actively dis¬ 
played as long as you want 
them to. This is so handy, it’s 


MEET YOUR NEW 
UNIX SYSTEM ADMINISTRATOR! 


Helios’ EtherS hare'"' file server sys¬ 
tem lets you do system administration 
from any Macintosh on your network. 

Plus it gives you a PostScript" print 
server, a terminal server and an inter¬ 
net router that uses AppleTalk packet 
technology. All for about $100 per 
session! 

Field proven in Europe for almost 
two years, EtherShare provides high 
speed file access to up to 200 PCs, Macs 
and your DEC, Sun, Sony or IBM workstations. 
You can even have several EtherShare systems 
working on the same Unix host at the same 
time. It looks like AppleShare to the Macs, 
but moves data at Ethernet rates, up to 




10 Mbits/sec. And it integrates comput¬ 
ers with other operating systems like a 
DEC VAX® under VMS or Ultrix and 
lets IBM PCs join in the fun, as well. 

Obviously there’s a big story here. 
If you want the details, we’ve prepared 
a full package of information we’ll be 
glad to deliver to you via e-mail. Just 
dial up our CompuServe® number 
74730,1004 and we’ll get it to you. 

If you would like to speak with our 
National Sales Manager, contact Paul Lucero at 
998 West Lynn Way, Suite 4, Cupertino, CA 
95014. Phone 408-255-2503. AppleLink: 
Hellos. USA; of send him e-mail on 
Internet: lucero@apple.com. 


HELIOS 
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a wonder Apple didn’t build it 
into the Finder long ago! Snap- 
Jot costs $59.95 and is well 
worth it. 

Tip of the Month 

i spent much of 1990 writing a 
book, Using FileMaker Pro , 
for Brady Book s. For a variety 
of reasons that are too depress¬ 
ing and Byzantine to go into 
here, that book won’t be ap¬ 
pearing anytime soon. But my 
year of being immersed in 
things FileMaker has stood 
me in good stead here at the 
University of Chicago and 
among some of my consulting 
clients. I’ve become some¬ 
thing of a FileMaker expert as 
a result of researching and 
writing the book. 

One of the things I’ve found 
is that if you use FileMaker 
Pro a lot, you need some help, 
or else you spend too much 
time designing forms and did¬ 
dling with all the clever lay¬ 
out features of the program. 
While I love to diddle around, 
it sure doesn’t get the bills 
paid, so you can imagine how 
happy I was when I stumbled 
across the Elk Horn Library. 

Elk Horn Publishing dis¬ 
tributes a catalog full of File¬ 
Maker templates, data files, 
and other goodies. Not only 
are these doodads good, they 
are also sublimely cheap. An 
example is Network Messag¬ 
ing. This is a clever little File¬ 
Maker Pro template that lets 
you use FileMaker’s multiuser 
file sharing capability to set 
up a simple mail/messaging 
server on your AppleTalk net¬ 
work. No, it won’t replace Mi¬ 
crosoft Mail, cc:Mail, Quick- 
Mail, or any other full-blown 
E-mail system. But it costs 
only $4. Or $2, if you are a 
subscriber to Elk Horn’s ex¬ 
cellent newsletter called File¬ 
Maker Report. 

Continuing the networking 
theme, another Elk Horn Pub¬ 
lishing template is the Net- 
work-To-Do-List L2, which 
will set you back $22. This 
handy little template comes in 
versions for FileMaker II (the 
old system) and FileMaker 
Pro. It works nicely as an ap¬ 


pointment and task list for a 
workgroup. The template han¬ 
dles both people and facilities, 
as well as private and public 
information. Serious report¬ 
ing layouts are also included 
with the package. 

The Elk Horn catalog lists 
more than 100 templates, data 
files, and other FileMaker 
add-ons, costing between $2 
and $125. If you use File¬ 
Maker, you owe it to yourself 
to call this company and get on 
its catalog List. ■ 
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Capture3.0.. $79.95 

Mainstay 

5311-B Derry Ave. 

Agoura Hills, CA 91301 
(818)991-6540 
fax: (818) 991-4587 

Gref* 1147 on Inquiry Card. 

Elk Horn 

Library .,,...$2 to $125 

Elk Horn Publishing 
P,0. Box 1300 
Freedom, CA 95019 
(408) 761-5466 
fax: (408) 761-5468 
Circle 1 148 on Inquiry Card, 

Exposure L0.,$149.95 

Preferred Publishers, Inc. 
1770 Moriah Woods 
Blvd., Suite 14 
Memphis, TN 38117 
(800) 829-3383 
(901)683-3383 
fax: (901) 683-4983 
Circle 1149 on Inquiry Card. 

ModeLShop LI.$595 

Swivel 3D 

Professional., ,.$695 

Paracomp, Inc. 

1725 Montgomery St., 

Second Floor 

San Francisco, CA 94111 

(415)956-4091 

fax: (415) 956-9525 

Circle 1150 on Inquiry Card. 

Snapjot 3,0 .$59,95 

Wildflower Software 
21 West 171 Coronet Rd. 
Lombard, IL 60148 
(708)916-9360 
Circle 1151 on Inquiry Card. 


A Message 
T o Our 
Subscribers 

F rom time to time we 

make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


EVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 

ilnll 
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An Out-of-Towner’s Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There s always something interesting 
happening here. No matter what you're 
into. The latest industry news. Top- 
notch software libraries. Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 
BYTE magazine. (Read more about BIX, 
and how to join, on adjacent page.) 

From Artificial Intelligence to 
Zenith Laptops.. * 

Whatever your interest, BIX has a con¬ 
ference for you. Here's our latest list, 
(In each Exchange, Conference name 
appears on left, description on right.) 

M Amiga Exchange 
Joanne Dow p Exchange Editor 



writers 


The original writers 
conference 


ibm. Garage and Tune-up 

repairshop Shop 

ibm.new. New products for 

prods IBM computers 

ibm.exchange IBM Exchange clear¬ 
inghouse 

ibm,listings Index to program files 

in the Exchange 

ibm.other Apps, printers, 

modems, etc. 

microsoft Products from 

Microsoft 


write.fiction How to write fiction 

writers.pros" Interaction 

for professional 
writers only 

writers.talk Conversations with 

professional writers 


■ Macintosh Exchange 

Dr. Larry Loeb, Exchange Editor 

mac apple The word from 

Cupertino 

mac.business Macs in the office 

mac.desktop Publishing with a Mac 

mac.external Information from all 

over 

mac,hack Technical information 

about the Mac 

mac.hypercard Using the HyperCard 
programming envi¬ 
ronment 

mac. news Up-to-the-minute 

information 

mac. no vice For beginners 

mac.products Listings of new hard¬ 

ware and software 


amiga.user 

Exchange ideas, solve 
problems, compare 

■ Writers’ 

Exchange 

mac. sandbox 

For off-hours fun 


notes 

Wayne Rash, Jr., Exchange Editor 

■ Tojerry Exchange 

amiga.sw 

Amiga programming 
and developer issues 

desktop, pub 

Using micro¬ 
computers for 

Jerry Pournelle* Exchange Editor 

amiga.hw 

Amiga hardware design, 
use, and hookup 

elfquest 

publishing 

Find out about 

tojerry 

Messages for and 
from Jerry Pournelle 

amiga.arts 

Artistry using the Amiga 

things elven with 

Richard Pini 

chaos, manor 

Computing at Chaos 
Manor 

amiga.int 

Developing for the in¬ 
ternational Amiga 

journalism 

Reporting and 

astronomy 

A scar party for 



writing news 


amateur astronomers 

amiga. special 

Special guests and events 

journalism. 

Interaction for 

contact 

Science fiction meets 

amiga.dev 

Commodore’s confer¬ 

pro* 

working press only 


science 


ence for developers 

lexicon 

About words 

disasters 

Natural and man¬ 
made disasters 

■ IBM Exchange 

marketing 

Promos, sales, public 
relations and high tech 

education 

Computers in 

Barry Nance, Exchange Editor 

new. writers 

Getting started in 


American classrooms 

ibm.pc 

The venerable PC 


the writing business 

Writing both types 

mathematics 

Talk about high-level 
mathematics 

i bm .at 

The AT series and 

poetry.prose 



workalikes 


of English 

sciences 

Scientific programs 

ibm.ps 

The PS/2 series 

sf 

Science Fiction, Star 

space 

Space exploration 

ibm,os2 

OS/2 operating system 

sfwa* 

Trek, and fantasy fans 

and development 

ibrmdos 

Science Fiction 

technology 

New technologies 

PC/DOS & MS/DOS 
operating systems 

tech.news 

Writers of America 

Discuss Micro bytes, 

and their impact 





ibm. os. 386 

Alternative 386 
operating systems 


product reports, 
items 

* Please Note: 

Membership in this 




conference is limited to pre-screened 

ibm. utils 

Utility software for 

word. 

Word-processing 

specialists only. 



IBM computers 

processor 

programs 
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■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX* the flat-fee* 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM, 
Mac. Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just $39 per quarter.* 

Subscribe via your computer... 

Set your program for full duplex, 7 
bits, even parity. I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767. 
International: call NUI3I0690IS7800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour* * 

’Based on a $156 annual fee, billed quarterly. 
Telecommunications charges are extra. 
You may cancel at any time without future 
charges. 

’Available only in contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 • In NH 603-924-7681 


BIX 




The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEE/C offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada), Your subscription to BYTE WEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don’t miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


BVTEWSf 


ess 


One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEEif offers a money back guarantee if you are not completely satisfied. 

Clip Coupon Here 

-Xr - 

□ YES! Sign me up as a subscriber to the Cream of the Crop, BYTE WEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


Q MasterCard Q VISA 

Q Cheek enclosed Q Bill me 

Card # _ 

Exp_ 

Signature_ 


BVIE wm 



One Phoenix Mill Lane 
Peterborough, NH 03458 










































ASK BYTE 


The Cable the Cat Dragged In 

I need help in locating a cable/connec¬ 
tor and the pin-outs for a Mitsubishi 
MP 286L laptop computer. Its external 
floppy disk drive port is a female DB-26 
connector. Although Office Depot, a 
local vendor, sells the laptop, it doesn’t 
sell—and refuses to order—the accom¬ 
panying -inch floppy disk drive. All 
the computers in my wife’s office con¬ 
tain only 5 *4-inch floppy disk drives. 

Thus, she can’t use the laptop for the purpose for which 
it was purchased. 

I called the Mitsubishi Electronics America Informa¬ 
tion Systems Division for help in locating a cable so I 
could hook up a 5 '4-inch floppy disk drive. The com¬ 
pany claimed I couldn't get a cable unless I bought the 
disk drive for $700.1 asked, “What if my cat ate the 
cable, and I needed a new one?” The answer was, “Sor¬ 
ry.” I asked a technician if he knew the pin-outs, and he 
said he didn’t. Since Mitsubishi retailers don’t sell the 
cable, it is not entirely unreasonable to expect a large 
company like that to support customers when its vendors 
don’t. 

Jules Bartow 
Clayton, OH 

According to Mitsubishi technical support, the cable 
you 're after will work only with a Mitsubishi 5 A-inch 
floppy disk drive. The external floppy disk drive port on 
the MP 286L is a proprietary design. Even if you got your 
hands on the cable, you would not be able to hook a dif¬ 
ferent floppy disk drive to it. I'm afraid the pin-outs 
wouldn't do you much good, either. 

If you want to use that port, you 'll have to buy the 
cable and the drive from a Mitsubishi dealer or from a 
third-party reseller that handles Mitsubishi-compatible 
drives. You should check the mail-order ads in BYTE or 
other computer magazines. I found an external 514-inch 
floppy disk drive for the MP 286L sold by Telephone 
Product Center (12603 Hoover St., Garden Grove, CA 
92641, (800) 383-3199). The drive I found sells for $245. 
I'm sure you can find other dealers with such drives. 

You do have a good point, though. If you sink $700 
into an external drive, you should be able to replace a de¬ 
fective cable. I would check with some other Mitsubishi 
dealers in your area. You might call the following: 

• J&R Enterprises, (513) 671-0339 
• Tristate Data Supplies, (513) 891-4666 
• NCC Systems, (513) 745-0190 

Or you can call Mitsubishi at (800) 441-2345, ext. 54M, 
for the names and phone numbers of other dealers in your 
area. If you can *t find a replacement cable for the exter¬ 
nal drive, you have a valid complaint. I would not buy a 
disk drive if I could never get another cable for it. If all 
else fails, you could buy the drive and muzzle your cat. 

Fortunately, you have other options. The easiest and 
least expensive way to go? Buy a copy of Traveling Soft¬ 
ware 's LapLink III (or a similar file transfer product). 
Your wife can then bring her laptop to work, plug one end 
of the included LapLink cable into the Mitsubishi's 


serial or parallel port, and connect the 
other end to either port of any IBM- 
compatible desktop system. She can then 
transfer files to or from the desktop 
system. It's fast (especially if she uses 
the parallel port and enable turbo 
mode) and simple. It will also let her 
transfer files that are greater than the 
storage capacity of a 5 !A-inch floppy 
disk drive. 

LapLink III costs about $95 and is 
available from most mail-order software 
houses. Check the ads in BYTE for a LapLink dealer. 

Micro Solutions Computer Products (132 West Lin¬ 
coln Hwy., DeKalb, IL 60115, (815) 756-3411) can also 
set you up. For $349, it sells an external floppy disk 
drive called the Backpack. It plugs into any standard PC 
parallel port, and the company offers a 5 %-inch 1.2- 
megabyte model. You can also get a break on the list price 
by comparing mail-order sources. Micro Solutions can 
give you a list of its mail-order outlets. If you order 
through Computer Options ((800) 424-7678) or Central 
Computer Products ((800) 456-4123) and say that you 
were referred to them by Micro Solutions, you 'll get an 
additional $10 discount. The Backpack will work with 
any laptop that has a standard parallel port . —S. D. 


Of Computers and Phones 

A lthough I count myself in the ranks of IBM PC 
users, seeing the new Macs with built-in micro¬ 
phones has brought a product idea to mind. My hope is 
that someone has already implemented it. 

With a microphone and the appropriate add-in board, 
what’s to keep the PC from working as a telephone? If 
you want to declutter your desk, you put your fax and 
telex into your PC, and, of course, the PC takes the place 
of the typewriter and calculator. What about the phone? 
That’s about the only thing left to incorporate. 

Until now, to my knowledge, there has only been 
software for maintaining phone lists and for keeping 
records of phone activity. My idea is a complete phone 
substitute: It would do all the statistical call analysis, 
automatic dialing, prerecorded calls, call filtering, call 
routing to internal extensions, and voice-mail functions. 

A network version would be indispensable, with client 
and server versions of the add-in board, the server replac¬ 
ing the main phone, and the clients replacing the tradi¬ 
tional phone extensions. The voice signal would travel by 
network, and all nodes could communicate by voice. 

Finally, if someone has already implemented this 
idea, I hope it will be compatible with telecommunica¬ 
tions regulations in Portugal. 

Campos Santos 
Figueira da Foz, Portugal 

While no one to my knowledge has put together a PC- 
based telephone system that doesn 't require a handset, 
several vendors are working on the more sophisticated 
functions you suggest. 

PC-based Touch-Tone voice-mail systems are already 
on the market. However, two maturing technologies, 
voice recognition and ISDN, have the potential to deliver 
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sophisticated applications like the ones you seek. 

Voice recognition should make it possible for the PC 
controlling the phone to handle a number of functions for 
any caller (e.g., call routing and message receiving). Al¬ 
ternatively\ the digital data provided by ISDN can give 
you caller information , make it easy to maintain statisti¬ 
cal databases, and aid in integrating voice and network 
applications. —S, A. 


hibitively expensive, I suspect that Atari vendors would 
be very interested, 

I don't need a Backpack for my desktop computer, so 
I hesitate to test this hypothetical configuration for my¬ 
self, I recently sent a query to Micro Solutions Com¬ 
puter Products about this matter and am enclosing a copy 
of the reply. 

Harry C. Hutchins 
Carbon dale, IL 


Forget-Me-Not 

I n the company where I work, we have one IBM XT 
and one IBM AT clone, the AT being used to run fi¬ 
nancial software. Every once in a while* the AT loses its 
CMOS setup information. At first l thought it was be¬ 
cause of the battery. I replaced that, but the setup infor¬ 
mation kept getting erased. 

I called the dealer, who said the software was erasing 
the CMOS, But the software vendor claimed it wasn't 
possible for the software to affect CMOS settings. I got 
the hardware dealer to replace the motherboard, but no 
luck. After three motherboards from three different 
manufacturers, the AT still loses its setup information. 

Is it possible that the financial software could acci¬ 
dentally change the CMOS contents? For once, it seems 
my computer's problem isn't hardware, 

Renato Simoni 
Belo Horizonte, Brazil 

The people who wrote your financial software are wear¬ 
ing blinders. Yes, it very possible for software to wipe 
out the CMOS setup information. On a standard AT 
compatible, the CMOS storage is accessed by a pair of I/O 
ports at 70 and 71 hexadecimal. Badly behaved soft¬ 
ware that accidentally touches one of those ports could 
easily wipe out your settings. 

Unfortunately, there isn V any easy way to either pro¬ 
tect your CMOS or find out how it f s being damaged . I'd 
suggest you go back to the software vendor, mention the 
three motherboard swaps, and ask the vendor to take an¬ 
other look at the software. —H. E, 


For maintaining a database, you would probably want 
more than a floppy disk drive. By the time you read this, 
XoteriX ((818) 888-7390) should be selling a 20-mega¬ 
byte hard disk drive that fits onto the bottom of the Port¬ 
folio, adding 12 ounces of weight and ¥4 inch of height 
to the unit. It y s expensive at $899, but it would give you 
access to a significant chunk of storage space as well as 
another 5I2K bytes of RAM and rechargeable batteries. 
XoteriX also sells modems, RAM cards, and software 
for the Portfolio. If you need a relational database , 
it has one. 

As for your specific question, Fm afraid I can't give 
you a better answer than the one you received from Micro 
Solutions. As its letter pointed out, the two major stum¬ 
bling blocks would be loading the necessary Backpack 
software drivers onto the Portfolio and the possibility of 
BIOS conf licts (the port address of the parallel printer 
adapter must be located at a particular BIOS data 
address). 

Unfortunately, neither Micro Solutions nor Atari can 
say for sure if the combination will work. Atari says that 
its $79 Smart Parallel Interface conforms to the IBM 
standard, but the company has never tested it with a 
Backpack. My advice is to buy both products with the 
clear understanding that you can return them if they do 
nor solve your problem. Micro Solutions will give you 30 
days to return an item for a full refund; Atari will give 
you only 15 days to check out the Smart Parallel Inter¬ 
face. Even if the Backpack doesn *t work with the Portfolio 
parallel port, you may want to keep the Smart Parallel 
Interface for printer support and file transfers. —S. D. 


Power to the Palmtop 

A s a BYTE subscriber, I have noticed the care your 
technical people take in testing various products. 

I own a palmtop computer that is not 100 percent 
IBM compatible, the Atari Portfolio. It uses a DOS-com¬ 
patible operating system, DIP-OS, rather than DOS it¬ 
self; nonetheless, a variety of character-based programs 
written for DOS run on it. The Portfolio uses RAM 
cards rather than a conventional disk drive, and ROM 
cards for preconfigured applications. 

This computer can be outfitted with a parallel port, 
and I am curious to know if the Micro Solutions Back¬ 
pack is compatible with the Portfolio, its operating sys¬ 
tem, and its parallel port. Do you know whether this par¬ 
ticular combination has ever been attempted? If the two 
will work together, the Portfolio suddenly becomes much 
more useful. You could keep a database on a floppy disk 
and access it from the Backpack drive; when the database 
isn't needed, you wouldn’t have to carry the Backpack. 

To carry the same database on RAM cards might be pro¬ 


A Hand for the Handicapped 


I am a physician who customizes Macintoshes for use 
by spastics and other handicapped individuals (e.g., 
subjects with reduced motor, audio, and phone ability), 
Fd like to get more information on dedicated devices, 
such as special keyboards, phone/voice controllers, 
speech-recognition units, Bliss language aids, and braille 
printers. Fm interested in devices for both the Mac and 


the IBM PC. 


Dr, Raffaello de Masi 
Atripalda, Italy 


There *s a fairly large group of companies listed in 
“Opening Doors for the Disabled M in the August 1990 
BYTE . Other magazines specifically cover this type of 
information. You might contact Exceptional Parent (1170 
Commonwealth Ave. t Boston, MA 02134). Besides its 
usual coverage of products and techniques , Exceptional 
Parent runs annual technology issues. The November/ 
December 1990 issue has its latest technology directory, 
and it may have the information you seek . —H. E. ■ 
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FREE Software 
Instantly On-Line 

With BYTE 

DEMOLINK 



Download free demo software from top publishers directly C 


to your computer.. .for just the cost of a phone call! ' 

BYTE DEMOLINK lets you preview software instantly by calling the V 

telephone number in the city nearest you. All you need to access BYTE ' 
DEMOLINK is a PC, a modem and a telecommunications program. The 
latest demo software is at your fingertips for your evaluation. / 


free software demos—It’s only a phone call away! \ 


3 



BVTE 

LINK 


Free Demo Download 

617-861 - 9767 * 


'Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud. 
8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Oenver Los Angeles New York San Francisco Toronto Washington, DC 

312-616-1071 303-220-0328 213-383-9856 212-797-5620 415-434-4510 416-960-3187 202-463-4920 


Here are the software packages 
available on DEMOLINK: 

Quattro Pro 2.0 

Borland’s powerful spreadsheet with features including flexible 3-D 
consolidation, macro building and debugging. Full mouse support, pull¬ 
down menus, 132-character wide display, and 32 resizable windows 
provide modem user interface. 

Select the file quattnxexe 

ASQ 

Memory manager freeware from Qualitas. 

Select the file asq.exe 

Think 

The Think demo indudes an AJ tutorial which will introduce you to 
Expert Systems, Neural Networks and Natural Language. The demo 
actually talks through your PC speaker demonstrating the Thinking 
Software SoundBytes Toolkit which allows you to add speech synthesis 
to your programs. 

Select the file think^xe 


KnowledgeSEEKER 

Combines artificial intelligence with statistical analysis techniques to link 
directly into dBASE, spreadsheet or ASQI files, turning data into 
information. 

Select the file kseekerexe 

CommonView 2 Illustrator Diskette 

Glockenspiel CommonView 2 is a C++ application framework for 
quick development of applications portable between Microsoft 
Windows. Presentation Manager, OSF/Motif and HP New Wave. 

Select the file comview2exe 


Dr. Switch-ASE 

Turn any dBASE program into a RAM resident program (TSR). Works 
with Clipper 87/5.0, dBASE III PLUS, dBASE IV, FoxBASE and FoxPro. 
Gives you hot key access to any dBASE application form and graphics 
or text-based programs. 

Select the file switchas&exe 

Other Software Packages Available: 

C-scape With Look & Feel, Oakland Group 
Lotus Magellan 2.0, Lotus 
Multi-Platform Zortech C++, Zortech 


Circle 56 on Inquiry Card. 












SmartLynx-MC 


Intelligent Eight Port 
RS 232 Micro Channel 
Adapter for PS/2 Systems 
and Compatibles. 

Supports A1X, UNIX, XENIX, 
QNX PC-MOS and DOS. 

Call for Special 
Introductory Offer 

1 - 800 - 553-1170 

Wh hli t.rdiji-s Parkway 
Akron, OH 44311 


Circle 240 on Inquiry Card. 


Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS422, and RS485 
Communication- 

Call for our free 
PC Interface Handbook: 

1 - 800553-1170 



662 Weill l.fdgis IVk way 
Akm[i, OH 44311 

PtAT and PC are registered 
Irademarks of IBM Corp. 


Circle 243 an Inquiry Card. 


PXB-160 16-BIT 
TRUE PARALLEL 
DIGITAL I/O 


* Two eight bit ports 

* Latched I/O 

* DMA and I/O Modes 

* Handshakes for 16 Bit 1/0 Transfer 

* Programmable timer for Interrupt 
or DMA Transfer 

* External interrupt and data transfer 
request inputs 

* List Price Below $400,00 

Call the Order Line 

1 - 800 - 553-1170 

662 Wolf 1 .edges Farkwgv 
Akron, OH 44313 


Circle 246 on Inquiry Cord. 


Eight Serial 
Ports 

One Board 


Quatech's ES-100 provides eight 
RS/232 serial ports in a single AT 
slot. RJ-1L modular connectors. 

16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible. Priced below 
$500! Quantity Pricing Available! 

Call for our PC Interface Handbook: 

1 - 800 - 553-1170 



662 Woll Ledfies Parkway 
Akron, OH 44311 

PCAT is a trademark or 


registered trademark of IBM Carp. 
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Communications 

Data 

Acquisition 



"PC-AT (ISA) Interfaces” 



“PS/2 Micro Channel Interfaces" 


Phone: (216) 434-3154 • FAX: (216) 434-1409 
TELEX: 510-101-2726 

PC-AT, PS/2 and Micro Channel are 
registered trademarks of IBM Corporation. 


Circle 244 on Inquiry Card. 


2 parallel, 

2 serial, 1 board 


Quatech DSDP-402 for PGAT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSDP-10G, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1-800-553-1170 

l-rMiPA,=Uli 

662 Woll Ledges Parkway 
Akron, OH 44311 
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RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS485 asynchronous 
serial communication boards from 
Quatech! available in 1 to 4 ports 
for PC-AT and compatibles and I 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 

iTi.im.jjji 

663 Wolf Ledges Parkway 
Akron, OH 44311 

PC-AT, Micro Channel, and PS/2 are trade¬ 
marks or registered trademarks of IBM Corp. 


Circle 242 on Inquiry Card. 


Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1 - 800 - 553-1170 

l-rMK.JJH 

662 Wotf I judgt’s Park wav 
Akron. OH 44311 

LabTech Notebook is a trademark of 
laboratories Technologies Corp. 
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Wave Form 
20MHz 32K 
$1290 


The W5B-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
W5B-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1-800-5531170 


n QUATECH 


662 Woll Judges Parkw^v 
Akron. OH 44311 
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CATALOG SHOWCASE 


For more information 
contact Ellen Perham 
at (603) 924-2598. 


JDR Microdevices 


Zericon 



Experience the JDR Difference: 

• 30-day Money Back Guarantee 

• Wear Warranty on Every Product 

• Toff-free Ordering and Support 

| DR offers quality products at competitive 
prices. Our new 100-page catalog has 
thousands of PC products, from mother¬ 
boards, monitors and cases to drives, 
controllers, integrated circuits, cables and 
connectors. Developers will find a selection 
of test equipment, programmers and 
prototyping products. Buy with confidence 
from JDR! 

1-800-538-5000 

Mention Key #1090 

Circle 1 78 on Inquiry Card 



fordable 

Large Format Plotters 


ZER/COA/ 


Factory Direct Savings 
on 

Large Format Plotters 

Zericon is the low-price leader, offering the 
following plotter tines direct from the 
factory. The Vatu tine series of "D 1 ' Size 
plotters offers moderate performance at 1 5 
IPS for under $2,000. The Designer series 
offers high performance at 25 IPS in Multi- 
Pen "A-E" sizes; prices under $3,000. All 
Zericon products are sold with a no-risk 
satisfaction guarantee. 

40491 Encyclopedia Circle, Fremont CA 94538 

1-800-727-0380 FAX 415-490-3906 
Circle 348 on Inquiry Cord 


Hooleon 


Annabooks 


CUSTOM KEYBOARD PRODUCTS 

Improve productivity and reduce training 
time by having your software commands 
color-coded and imprinted on your keyboard. 
Custom keys, SnapCap™ Keycaps, custom 
imprinted keytop and key front labels, 
templates, plus new macro devices and 
custom keyboards. WordPerfect and 5250 
Emulation KeyCaps for IBM 101-keyboard; 
relegendable keys for IBM®, Cherry®, 
Wyse® and KeyTrontc®; Keytop Label kits for 
WordPerfect™, Display Write™, Data Entry 
and language conversions. 

Call 602-634-7515 for FREE catalog. 

Order Hotline 1-800-937-1337 
Circle 146 on Inquiry Card 


Send for Annabooks 1 free catalog of PC- 
compatible engineering products. 

The newest publication, "AT Bus 
Design," has the official timing Information 
for the AT bus and the 8- and 1 6-bit parts of 
the EISA bus. Over 200 pages and 100 
diagrams. Author is member of IEEE P996. 
Available now for $69.95, VISA, M/C, 
Amex, COD, P.O.s OK, 

Annabooks, 12145 Alta Carmel Ct. 
#250, San Diego C A 92128 

1-000-462-1042 FAX 619-592-0061 

Readers Circle 26 on Inquiry Card 
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National Instruments 


Intel Development Tools 



Free 488-page full-color catalog describing 
insIrumentaEion hardware and software 
products for personal computers and 
workstations. Application software for dal a 
analysis and presentation and for collecting 
data using Instruments and plug-in boards. 
Features GPIB Interfaces, data acquisition and 
DSP boards, driver level software, signal 
conditioning and VXJ controllers. 

1*512-794-0100 


Circle 223 art Inquiry Card 



Choosing the right architecture for your 
embedded design is one of the most important 
decisions you face Today. For successful 
embedded microcontroller development, Intel 
offers you a complete line of emulators, 
compilers and debuggers for the MCS®-51, 
MC5®"96, i960, *86, Intel 386™, 486™ 
families of Intel architectures. 

Our Development Tools Catalog lists all our 
embedded tools products in one guide. Call us 
at 1-800-874-6835, or FAX 503-696-1633 for 
your free copy. 

Intel Corporation, DIO, 5200 NE Elam 
Young Parkway, JF1 -15, Hillsboro, OR 97124 

1-800-874-6835 FAX 503-696-4633 

Circle 163 on Inquiry Card 


Best Power Technology, Inc. 


Dataq Instruments 



FREE, money-saving literature tells you how 
to protect your computer from power prob¬ 
lems such as surges, sags, spikes, noise, 
brownouts, blackouts and lightning. These 
power problems can damage delicate 
equipment and cause loss of valuable data. 
Learn how Best Power Technology's 
uninterruptible power systems, ranging from 
500 VA to 18 KVA, can protect your 
computer. Contact; Best Power Technology, 
Inc,, P.O. Box 280, Necedah, Wl 54646, 


1-608-565-7200, ext* 2175 
Toll-free T-800-356-5794, ext 2175 



r Ki. MprsiT nir^ 


CATALOG 


Free catalog describing instrumentation 
hardware and software products for PCs 
with competitive comparisons and 
application information. We specialize in 
real lime 50,000 Hz sample rates to disk 
and display simultaneously. Our analysts 
software supports FFT, IF FT, Stats, X-Y, 
Digital Filtering, Integration, Differentiation, 
Arithmetic Operations and more. For a free 
catalog and demo disk, write or call Dataq 
Instruments, Inc., 825 Bweitzer Avenue, 
Akron, OH 44311. 

1-800-553-9006 


Circle 42 an Inquiry Card 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER'S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1, 1991. 

RATES: 1 issue—$675 3 issues—$625 6 issues—$600 12 issues—$525 

Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
togos or cam era^ ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue doses on September 8. Send your copy and payment to THE 
BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at 603-924-2656. FAK: 603-924-2683, 



Inquiry 701 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily, Do all 
Cartridge ribbons with just one inker! For crisp, blech 
professional print since 1902. Vtou can choose from 3 
models: Manual E-Zee Inker — S39.50 
Electric E-Zee Inker — $94,50 
Ink Maslar (Electric) — Si89.00 
1000s of satisfied users. Money-back guarantee, 

BORG INDUSTRIES 

5?5 MAIN ST. JANESVILLE. IA 60647 

1-BOO-5 53-2404 In IA: 319-967-2976 


Inquiry 702. 


EXTENDER: 

Attach KEVMonitor up to 600’ from CPU 

COMPANION: 

Add a 2nd or 3rd KB/Monitor—000’ 
from CPU 

i COMMANDER: 

Control 2 to 96 CPU’s with a single 
KB/Momtor 

PHONES DOT: 

Bool or reboot PC by Phone 


FREE DEALER KlT 

CYBEX CORPORATION 

2SOO-H Bub WlaJiace, HuntsvFIte, AL 35605 

205-534-0011 

International Fax 205-534-0010 


See our ad on page Z72. 


Inquiry 703, 


HEWLETT PACKARD 

Buy — Seii — Trade 

Laser Jet I LI 10 Cotar Pro (74+0) 

Laser aotra Z MegM Meg upgrades HP-7B5CA 
Desk Jtf Draft Pro DXUEXL 

Rugged Writer Dranmasler u'll 

Electrosiai-c PkJttott CISCO [D Sl»}C 1301 IT &«■] 

Science Accessories Corporation Sonic Digitizers 
3B* * 46" (275C1J B£T K 1ST 13175} 

T. E. Dasher & Associates 

4117 Second Awe. S., Birmingham. AL 36222 

Phone: (295} 591-4747 Fax: (205) 591-11 OS 
_ (890) 636-4633 _ 

Inquiry 704. 


ARTIFICIAL INTELLIGENCE 


Neural Works Explorer 

Neural Works Explorer Is a neural net tutorial 
that provides the novice user with a method of 
learning neural nei theory as well as an environ¬ 
ment in which to build practice) real time applica¬ 
tions such as targeted marketing, stock, prediction, 
process control and mora PC and MAG Price $99,00, 
Visa/MC accepted. University discounts available. 

Neural Ware, Inc. 

412-787-8222 


ARTIFICIAL INTELLIGENCE 


Software Engineer 
Do Your Own Windows; 

As Iasi 8 LISP program fiwrtg mrfflfflirenl which t5*ttS advznEgge tf 
4 GUI and protect moda on the PC, Setlwere Engineer"* tor 
Windows' 1 3.0 is a complete- programming environment. Jl includes 
a LlSf-aware text edilor allowing quick, easy aw! krteraetive Win¬ 
dows development Software Engineer supports ODE, GDI, the clip- 
inaid, dialog bongs end menus. Software Engineers pnced al 1249.95. 

Raindrop Software Corporation 

045 E. Arapaht?, Suite 105, Ri Cit&fdSOn , Texas 75001 

(214) 234-2611 Fax (214) 234-2674 


Inquiry 706. 


muLISP® 87 for MS-DOS 

Fast, compact, efficient LISP programming environ¬ 
ment. muUSP programs run 2 to 3 times faster & 
take Vi to Va the space of other LISPs. 4SO Com¬ 
mon LISP functions, multi-window editing & debug¬ 
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 

3615 Harding a™.. Suita 505. Honolulu, HI 96B16 

(80S) 734-5801 


Inquiry 707. 


BAR CODE 


LABELING SOFTWARE 

On EPSON, ISM, OKI dot matrix or LaserJet. Flex¬ 
ible design on one easy screen. Any format/size. 
Up to 120 fields/labsl. 18 text sizes to 3'-readable 
at I00 r At AG, MIL-STD. 2 Of 5, 128, UPC/HAN, 
Code 39. File Input & Scanned Eogos/eymbols 
(PCX)—$279. Other programs from $49. 30day 
S$ back 

Worthington Data Solutions 

417-A Ingalls Si . Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

For PC, XT, AT, & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar cedes read 
as keyed data. With steel wand—$399. Top rated 
In independent reviews. Works with DOS, Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe. 8 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls St., Sana, Ouz. CA 95060 

(408) 458-9938 (800) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM. 2xie LCD display, 32-key keyboard. Real- 
Time-Clock. Wi&nd or laser scanner. Program 
prompts and data checking through its own key¬ 
board. Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$ back. 

Worthington Data Solutions 

417-A Ingalls Si. Santa Cm*. CA 35060 

(408) 453-9936_ (900) 345-4220 


BAR CODE * 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters tc your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC. EAN. 2 of 5, MSI, Cede 39. Epson, 
Oki, IBM dot matrix text up to W- LaserJet up to 
2 n . Font cartridges not required. $179-$239. 30-day 
$$ back, 

Worthington Data Solutions 

417-A Ingalls St_ Santa Gruz, CA 95060 

(408} 458-9938 (800) 345*4220 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2's. all 
clones and any RS-232 Terminal. Transparent 
to your operating system. Available with Steel 
wands. Lasers, Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

2160 A Regal Parkway, Euless, TX 76040 

(800) 640-4452(617) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

* 9 6 24 PIN DOT MATRIX 

* H-P LASER jETjfPLUS/SERIES H 

* MENU-DRIVEN Dr MEMORY RESIDENT 

* CODE 39, I 2/5, UPC A/E, EAN 8/13 

* BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A Reyal ParkwHy, Euless, TX 76040 

(606)646-4452 (817)571-6015 FAX (317) 665-6232 


BAR CODE PRINTING 

Print bar codas from your custom program. ANSI 
C routines generate and print Code39, 125, 
Codabar, UPC A/E, EAN 8d3 and supplements. 
Supports LaserJet, OKI, and EPSON and custom 
printers Works with UNIX/XENEX, MSDOS and 
others. AIJ SOURCE CODE included. No royalties. 
Single pattern S85. All patterns $250. 

Infinity Computer Services, Inc. 

P.O. Box 269, Coopers bum PA 1BQ36 

Voice: 215-965-7699 BBS: 215-965-8028 


Inquiry 708. 


PC-Wand Bar Code Solutions 

Bar codes are easy using our FULL lineal readers & printers. 
They plug 5 play with your existing CPltfprrnterflerminelsf 
software systems in your off tee, stare, truck, factory or 
warehouse. ITS" bar code DOS programs print on matrix 
or faser printers 30 day refund, 1 year warranty, 
OEWI/VAH/Dealdr discounts. Se ftalrla esparto!. 

International Technologies & Systems Corp. 

65S-K North Berry St., Brea, CA 92621 Western USA 
13 Welwyn Court, Richmond, VA 23229-Eastern USA 
(800)228-9407 (714)990-1 BM (804)741-6725 (FAX) 9 90-2 50 3 


Inquiry 709 
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Inquiry 705, 
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BAR CODE READERS 

Bar code readers designed tor operating simplici¬ 
ty and reliability PC wedge and RS232 readers 
distinguished by superior wand. Portable reader 
has a large keypad and doubles as a fixed reader 
Friendly advice given. 

PACIFIC MICROSYSTEMS 

2560 9th Sli&fll, Sulla fiuM, Bertalay. CA 94710 

(BOO) 242-5271 Fax (415) 644-2731 


5-YR. WARRANTY AT PERCON 

PERCON decoders are now covered by a five- 
year titrated warranty Thai means you won't 
spend one cent replacing your PERCON bar 
code decoder for five full years. That's reliability 
you can count on! 

PERCON 

1710 Willow Creek Circle, Eugene. OFt 97402-9153 

Phone: (800) 873-7266 FAX: (503) 344-1399 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate yq U r keyboard, 
so scanned data looks just like it was typed ini 
Choose from Stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner Also, 
powerful Bar Code and Text printing software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond. WA 98052 

206-451-8966 


BAR CODE READERS 

Among the best and most widely used bar code 
decoders. Reads all major codes (33, I 2fo t S 2/5, 
UPC/EANUAN. COQABAH, MSI). Connects between 
keyboard and system. IBM, PS/2, MAC, DEC-VT com¬ 
patible. OS & software independent. Same day ship. 
2 Year Warranty (pen tocld) 

Large Reseller Discounts 

Solutions Engineering 

4705 Langdrum Lane, Belhesds MD £0315 

(BOO) 635-653 3 (301) € 52-2738 


Inquiry 710. 


DATA INPUT DEVICES 

Bar Coda. Magrv&lie stripe Reads rs & 5m arlCard Encnds r/ 
Reader tor microcomputers & terminate, including IBM PS/2 
5 others, DEC. Macintosh, ATfiT, CT, Wyse, Wang. AN readers 
connect on the keyboard cable & are- transparent to all soft¬ 
ware. UPC & 39 prim programs, magnetic encoders, S por¬ 
table readers are also available, 

TPS Electronics 

4047 Transport. Palo Alla CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-6920 FAX: 415-856-3843 


Inquiry 711, 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASEFWMAGNETIC CARD CONNECTIVITY 

* Keyboard wedges (Inbemal/Enlomal} tor IBM PC.'XIW, PS/2 
and portables, 

* RS232 wedpes for WYSE, Link, Kimtron terminals 

* Bar code and label priming software 

* Full two-year warranty 

4 30-Day Money-Back Guarantee 

* Extensive VAR/Deaier Discounts 

3f40 De La Cm? 9lvd, Suite 200/Sania Clara, CA S5Q54/(4QBi 380-1380 
atjCkeoe-ABAR _ FAX: (41B} 623-1372 

Inquiry 712, 
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TIMEWAND II 

DUGGEDIZED PORTABLE BAR CODE READER 

The TimeWand It is made with a durable cast metal case 
lo give your data full protection, Three memory sizes 
of 32K, $4K or 12SK are available, Standard features 
include a 19-button keypad and a 32-character display 
which shows the bar code that has been scanned along 
wkh Ihe date and time. TlmeWand II starling al $598.00. 
Call today for a free Information kit, 

VIDEX, INC, 

1105 NE Circte Blvd,, Coryglljg, OR 57330 (503) 758-0521 

Inquiry 713. 


CAD 


PCB & SCHEMATIC CAD«$195 

l, EASY-PC M tor single sided and multilayer boards to 
T7 J 'x17'' with up to 1500 ICS including surface mount. 
Phenomenal ly tost and easy to use. Over 7000 copies 
sold. Needs PC/XT/2B6J3BG CG A/EGA/VGA. Output to 
laserjet/inkjeddot matrix printer, pan-plotter, photoptotter 
and NC Drill. For lull Info circle inquiry # or contact us 
direct. VISA/MCAMEX accepted- DEALERS WANTED. 

NUMBER ONE SYSTEMS LTD. 

Mardiihj Wav. St. Nes, Htnlinadm. Cambs. England. PE17 4WB 

Tel 011 -44-4B&-61778 Fax 011-44-460-494042 


Inquiry 714. 


CAD-DRAWING VIEWSTATION 

Allows ngn-CAD seers to view drawings on PCs print, plot, 
attach personal notes, and hyperlink between (lias. Change 
views and layBrg. Accurate entity representation. Easy lo use 
- Slrtln VIEW/DWG tor AutoCAD DWG files: $295 
* Slriln YIEWPLUS tor DWG. DXF. HPGL and dBase: $335 
Developers: ask about linkable Slriin VIEW/LJB, Dealers 
welcome 

Slrlfn Computer Corporation 

225 Lowell Road, Hudson. NH 03051 
(603) 595-0420_ Fax (60S) 595-7779 


Inquiry 715, 


YOUR SALES MESSAGE 

aboul the special computer product or service 
that you provide belongs In prim. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries lor your company! 
Cali Joseph Mabe for more information 

603-924-3754 

or 

Fax: 603-024-2603 


inquiry 716, 



inquiry 717. 


If you've been muttering. . 

DXF SUX 

. . . here's the solution! 

The Developer's KttfDXF" has all me C Func- 

ttons you need tor programs that read and write DXF Si Iss 
Full Release 10 support.. unlimited file size. . . 

. r . Insert explosion.. .ALL entity types! 

CALL (617) 626-5217 FOR INFO 

Building Block Software. TO Box 1373. Somerville. MA 02144 


Inquiry 718, 


STOP 

. .spending your time on math coder 

The "CAD/CAM Developer 's Kit" series has all the ZD and 
3D functions, that you need lor CAQ/CAM appSicationg 

intersect . trim . .transform, . .display. . A\rm. 
ares, ellipses, MURB splines ana much morel 

CALL (617) 628-5217 FOR INFO 

Building Block Software, RJ Box 1373. Somerville. MA 02144 


Inquiry 719. 


DRAFTeasy * ONLY $399 

• Professional 3D CAD software • 

■ ■ , Cbrnmon,5enss ,r menus ■ Unmatched ease of use * Whiten in 
Assembler * vary tea and compact - Powerful teaaure&only rivaled 
try software costing MCKW's * DXFcompaiWe * Programmer's in¬ 
terface ter BASIC. Pascal and C * "TOY IT FOR ONLY $10 - Manual, 
tutorial, and working copy fSft/E/PUOT disabled) provided* 

COMPUTERS ETC. 

4600 Chippewa Suita 204, St. Louto MO B31I6 
Phone: 314-351>Z5f3 Fa* 314^351 7256 


Inquiry 720. 



Inquiry 721. 



Inquiry 722. 


CD ROM, International 

A subsidiary of CD ROM, Inc* 

Complete world-wide sales of CD4RQM products. Send 
$5.00 each tor IBM-based or M AC-based products 
catalog. Catalog includes hundreds of CD-ROM lilies, 
CD-ROM drives, WORM drives and magneto-optical 
drives. International air freight delivery of all products. 

CD ROM, International 

1667 Cote Btod.. Suits 400, Golden, CO 30401 USA 

Tel. 303-231-9373 Fax 303 231-9581 

CompuServe 72007,544 

Inquiry 723. 


COMMUNICATIONS 


SDLC OR X.25 SUPPORT 

Use Sangoma hardware and software to provide 
cosl effective, robust and easy-tCKise SDLC or X,25 
links from MS-DOS, UNIX, PC-MOS. etc. 

All real time communication functions performed 
by intelligenl co-processor card. 

Full function SNA emulation packages also 
available, 

Sangoma Technologies Inc. 

(416) 474-1990 


Inquiry 724. 
























































COMPUTER INSURANCE 



INSURES YOUR COMPUTER 

SAFE WARE Cemputerownsra coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
[heft, power surges and more. One call does it all. 
Call a am-10 pm ET. (Sal. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 614-262G5S9) 

SAFEWARE, The Insurance Agency Inc, 

Inquiry 725, 

CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 

ENERTEC, INC. 

BOX 1312, ail W. Fifth St. 

Lansdale, FA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 

Inquiry 726. 

CROSS ASSEMBLERS/SIMULATORS 

New unique lull-function simulators for the 8096 and 
80C196 controllers, featuring ALL MODES of interrupts* 
plus the HSI, H30, and A/O functions. 

We also support the 8046/49, 808Q/S5,8051/52, and ZSQ 
controllers, with excellent, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling St„ Ste. 206 Ukwod, CO 60215 

(303) 232-2226 FAX: (303) 232-4721 

Inquiry 727. 

PROFESSIONAL PC SOFTWARE 
NEW: SPARC CROSS-DISASSEMBLER 

* ANALYTIC CROSS-DISASSEMBLERS MUJJTO LABEL GENERATION 

* RELOCATABLE MACRO CROSS-ASSEMBLERS 

SUPPORT FOR 8051. SOfft 0QBB5. ZB0/1SQ ZBOOO, fi8C0,5806. 6809. 

66HC1I. 68000, 6301. 6305 1000. 6500. 65C02. 9909 OTHERS 
*Z60-6060 8036 SOURCE TRANSLATION UTILITIES 

ORDER TODAY: (404) 773-0465 

ifiriencT POBDK61929 , sunnywe. cA^oae 
luu tour 1 fax. i*m 773-04B6 

Inquiry 728, 

YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in prim, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company 1 
Call Joseph Mabe for more information 

603-9 2 4-3754 

or 

Fax: 603-924-2683 

Inquiry 729, 

DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 

Mors than just a straight dump or ASCII transfer* 

Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transf&rrsd directly into applications running on 
Mainframes, Mints, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 

IBM PS/9 &. Macintosh supported 
if 1 In the translation industry! 

Com pu Data Translators, Inc. 

3345 WiJattre Blvd.. Suita 407, Los Angeles, CA &D01D 

(213) 387-4477 1 -800-825-825 1 


Inquiry 730. 


DATA CONVERSION 



WE’LL DO IT BETTER .. - 
FOR LESS! 

Conversion, Duplication, Any Fformat 
FREE TEST • SATISFACTION GUARANTEED 

Plus, the Pereanal Touch' Ask Questions ancs 
weU explain 4 to ycu in swnpte Engfesh!!* 

DATACOPY SERVICE 

PO Bo* 820214 Dallas. TX 75362 

1-0OO-9G9-DATA 214-272-7751 

Inquiry 731. 

CONVERT TECHNICAL DOCUMENTS 
MATH EQUATIONS 

* Convert WordPerfect documents to 

TeX, LaTeX or PageMaker 
■ Convert TeX or LaTeX to WordPerfect, 
Multi Mate, Word or WordStar, 

K-TALK COMMUNICATIONS, INC* 

30 West First A v#. - Columbus, OH 43201 
(614) 234-3535 FAX (614) 294-3704 

Inquiry 732. 

DATA RECOVERY 


CRASHED? 

Your valuable data can be recovered! 

* 95% success rale * Fast turnaround 
* Priority service available * Servicing Novell, QQS, 
Itotfnfcsh, UjVjl, Xenix, OS/2, BemniB and morel 

ONTRACK DATA RECOVERY, INC. 

Ksoptng you in business Is our business. 

612-937-5161 * 1-600-872-2599 

Inquiry 733. 

DATA RECOVERY 

Data lost from 1/4“ cartridges or 1/9' tape can be 
recovered almost every time. We have helped Banks, In¬ 
surance Companies. Telephone Companies, Commodity 
Dealers. Hospitals. Software Houses. Government Depart¬ 
ments, TAe flat fe endless. 

We charge e smalt fixed fee for investigation and then on a 
time and materials basis. 

The GlCRAK Cartridge Interchange People 

Vogon Enterprises Lid. 

9* Easihamptatad toad. wtoungham. Batata RGn 2JD England 

T«l 44 4 (0)734-764511 or -890042 Fan 44+ (0)7 34-&90D4Q 

Inquiry 734. 

DATA/DISK CONVERSION 


BILLIONS OF BITS CONVERTED! 

Disk Interchange Service Company special¬ 
izes in transferring fifes between incompati¬ 
ble computers. Our direct disk-to-disk 
conversion service is fast, efficient, and 
cost effective. 

Disk Interchange Service Company 

2 Park Drive-Westford, MA 01886 (508) 692-0050 

Inquiry 735. 

THE #1 CHOICE 

In disk & tape conversion 

lar many leading corporations, government agencies, 
law firms, and companies In every industry—wertd-wicte, 

Free lest * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3MO Second St. North, Minneapolis, MN 55411 
(612) 583-7571 Or (612) 520-2345 

FAX: (£12) 568-6783 


Inquiry 736. 


DATA/DISK CONVERSION 


CONVERSION SERVICES 

Convert any 9 (rack magnetic tape to or from over 
3000 formats including 5 V*", 8* disk formats & 

word processors, Disk-fo-disk conversions also 
available. Call for more info. Introducing OCR Scan¬ 
ning Services 

Pivar Computing Services, Inc. 

165 Arlington Hgts, Rd, Dept, #B 
Buffalo Grove, IL 60089 (800) Convert 


DATABASE MGMT SYSTEMS 


SAVE TIME & MONEY! 

OCELOT!—THE SQLI is a stand-alone daiabasa 
engine with a complete D02 compatible SOL interface 
for developers who use BASIC, C, PASCAL, or COBOL. 

* packs the full power of SQL into a 64QKB PC: 

- requites only 350KB BAM for program development; 

* outperforms [he rest’ 

For IBM and domes: $195 & up. Free info. 

OCELOT COMPUTER SERVICES INC. 

#1502, t0025 - 106 Street. Edmonton, AS, Canada, T5J 1ST 

_ [403) 421-41B7 _ 

Inquiry 737. 



inquiry 738, 


DUPLICATION 


SOFTWARE DUPLICATION 

* DISKETTE & TAPE 

* CUSTOM PRINTING 

* CUSTOM PACKAGING 

* FULFILLMENT 

MEGASOFT, INC. 

P. O- Box 710, Freehold, NJ 07728 

(B00) 222-0490 (90S) 462-7620 


Inquiry 739. 



Inquiry 740. 


ftS. & M,S, in COMPUTER SCIENCE 

The American Institute for Computer Sciences offers an In- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
a1 home. B.S subjects covered are: MS/DOS, BASIC. 
PASCAL, C, Data Fla Processing, Data Structures & 
Operating systems. M.S. program includes sublets In Soft¬ 
ware Engineering and Artificial Intelligence. 

AMERICAN INST, tor COMPUTER SCIENCES 

2101-SY Magnolia A* South, Sfe 200, Birmingham, AL 36205 

800-767-2427 205-323-6191 


Inquiry 741. 
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THE BUYER’S MART 


ENTERTAINMENT 


US $49,95 Lotto Pro Can $5995 

Provides what other lotto programs omit—exact 
analysis of bet combinations, Are the "beat the lot¬ 
tery" schemes any good? Is yours better? Find out 
and bet wisely with UrttoPro, Check or MO. 

ColorVislon Consulting 

Suite BO. 7305 Woodbine Awe.. Markham On!. 

CANADA. L3R 3V7 (4lG) 739*7609 


Inquiry 742. 


DISCOVER AMERICA'S ONLINE ADVANTAGE1 
ODYSSEY BBS 

* Designed lor Amenta's unique- business and ralatatnuf nestis! - Low- 
cost local access numneis cmewig 350 dries in the US, Canada, Europe, 
and Pacific Him cnmlriies! * Over 10,000 dcmnioadanlc riles! ■ Qnlin-r: 
stock giio«es and financial; databases! * QnJra Ffighl and Travel inrtar- 
matwri, scheduling and reservations! ■ Slate-uldtie-ani E-mail fealurnsl 

* Live tuiEne Chat with dhenjsersl * Bulletin board" style Forumsl 
► Irtlemdlre, mwItiplayE'r online gamesi * Matchmaker database! * And 
much, much more! 

Yfc aifeo can provide your cwtipaivy wilh nation* BBS services. 
Can tflS) 330-0936 lor dHailst! 

inlwrraBnn and Signup By Wuceir |S18| 353-6960 [3/12/24 Baud, fl/WH 


Inquiry 743. 


FLOW CHARTS 


WINDOWS FLOWCHARTER $129 

RFFIqw 2.0 Is a professional drawing tool lor 
flowcharts 4 erg charts. Requires Microsoft Win¬ 
dows 3 l 0- 100 shapes auto adjust in size. Diagonal 
Unas and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

lOMfljUTyan Court, Loveland, CO B0536 

Phone; (303) 063*576? FAX: (303) 669-4989 


inquiry 748. 


GRAPHICS 


YOUR PHOTOS-COLOR VGA 

Iniegrated Images car convert your photographs, slides, 
and video topes to $40 by 480 (or 320 by S00K 266 color 
Images. Formats; PCX, GIF CUT and others, $3.25 each 
tor -c ip, $3.00 each for 10 or more. Call orwrfle tor more 
Information or send $1,26 for disk with ssmptefs), specify 
5,25/35. PCX/OiF/CUT, and 640* 460/320x200, 

Integrated Images Incorporated 

P.O. Box 10021, Lansing, Ml 4S901 

(517) 4 B5-6636 

Inquiry 749, 


HARDWARE 


IBM® & Macintosh® 

Parts • Systems • Add-ons 


Shreve Systems 

3B04 Karen Lane 

r City, LA 71112 


800 - 227-3971 


This month's Special! 

PS/2 55SX-031 

$2099.00 

International 31S-742-27Q0 
FAX 316*742-2796 


Inquiry 754. 


ROM BIOS UPGRADES 

For Your IBM or Ounpalitile < A New BIOS Upgrade Witt: 

• Support Wnraws 39 i Si^pon 360K. 72DK, 1.2 MB & 144 MB Floppy 
DrhftS - User 4dln«d hard Awe lypus - Supports VGA -ImmII i Nariware 
compatible * Expanded hard drwe table * Enhanced th/HE teytoard * 1E0% 
IBM t nmpaliblc * Comptck; douimentalion * Lalesl version - Complete set 
yp in ROM 

800-800-BIO S Fa x 508^683-l’ 630 

#»##.J467 5O3.(a6.M60 

Unicore Software 

S&9 Canal Street, Lawrence, MA 01640 


Inquiry 755, 


HARDWARE/COMPUTERS 


STACK THE ODDS IN YOUR FAVOR 
GLOBAL LOTTO picks LOTTO numberr* by: 

1. Statisttcady favoring HOT numbers or 

2. Statistically revering OVERDUE numbers 

Menu driven lor all STATE LOTTO games, play 
any INTERNATIONAL game or daily tf. 

IBM 4 compatible. DOS 2.0 & truer. Si2K memory 
5WT S3S05 3 W $39.95 

M. R. KOLMAN 

TO. Bm 766 Brooklyn. NY 11230 


Inquiry 744. 


NEMESIS™ Go Master® 

Go. a game of strategic elegance, has been a way or Ills In 
the Orient for over four thousand year*. Many cbnaider Go 
to be the secret of the Japanese businessman's success. 
‘White chess is a game cf war Glj js a game of market share '' 
[Pie-side ni oF Niktou Ho(els|. 

Chaos Manor 1959 User's Choice Award 

BYTE 4/90, p.62 

Toyogo, Inc. The Leader in Computer Go 

PO Bex 25460-Y, Honolulu, Hi 96825-0460 

(608) 396-5525 or 1 -flQO-TQYQGQ-t 

Inquiry 745. 


FINANCIAL SOFTWARE 


Brain Maker: 

'The most fascinating computer soft¬ 
ware I've ever seen... learn about this 
stuff "John Dvorak, PC Mag . Predicts stocks, 
bonds, sales, inventories. Comprehensive 
documentation. Menus. Only $195! 

Certified by Intel and Micro Devices 

Free Brochure: 916/477-7481 
California Scientific Software 

Inquiry 746. 


FLOW CHARTS 


EGAD Screen Print 

Prints contents of VGA, EGA, GGA displays on variety 
of dot-math*, inkjet, and laser printers. Prints in gray 
tones or color. Crop box lets you print any region of the 
screen. Enlarge graphics 1 to 4 times [reduction too) 
Setup program for picking printer colors, etc. $35.00 
Postpaid Call or write for free catalog. 

LINOLEY SYSTEMS 

4257 Berwick Place, Wbodbridge, VA 22192-5119 

_ (703) 590*8690 _ 

Inquiry 75D. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURN!! CALL FOR DETAILS 

H&W micro labs, inc. 

S28-C Forest Parkway, Forest Park, GA 30050 

404-366-1600 


Inquiry 751. 


HARDWARE 


COMPLETE COMPUTER SYSTEMS 

1 fuai Warranty ■ GDingnrlmUs alsD a Ruascmanlu Pries 
SiandnnS S-yilam FaHiirai tntlmta: I,Meg of Ram. 1 .2 Happy, Ci-ie Pane 
Supply. Monitor Keytoaid. I Serial Ruts, 1 Parallel port, ftjpm ami rianJ Ortvt 
CdUIrMliL Mana-Graphius CwL And. ir Drdnrcd try KSQm. Gut MS-DOS 40t 
Fred 2ft6-1?MiiSpteintt25t Mta-ieWir System fMEi System 

INu-Cachn) P325. ZflG-iBMhl SySt m S6 F&. 3B8sk- 20MI!£ System 11175. 
3Bfi-33Mhz System |64K Carte] 41525, JSS-SSMIiz System £E5$K Csctel on¬ 
ly iK7S. Syslem Upgrades Add VG* Mow $75, VGA Cotorl2?Si Haro Onvea 
Add 4D Meij 4249. M Mop 5479. £ K Met £529,200 Meg S3S5 Wn Inaiuid 
3 LANDMARK Qisgrasnss PrajmjcCs. Cflll for Prices 

Blackburn A Wrlgtil • Pa 8 cm 1866 • Lancastur Cafrfomia 93539-1666 
Rhmr FN») PM4W Public Tm Fm &46-t*ia U Homs 


Inquiry 752. 


SC/FOX" EMBEDDED COMPUTERS 

PC Parallel Caprcceasor Plug-In Boards: 15 MIPS avg 50 MIPS 
burst using ltw SC32 32-brt CPU or The 16-bit Harris RTX 2000' 
VME MartEr/SlavE SyEl&m Contrails SBC: ISMIPSavg fo MIPS 
bum, uses FTTX MOO qju, SCSI, 2 ser, 1 ptr ports. In 640K bylee 
Stand-Alone Single Board Computers: US MIPS ayg SO MIPS burst, 
3U or lOOiflOOriHin Eurocard-sire using elirer SC32 ur FfDC 2000 
idaal for embedded real-Eime conlral, dataacquisUion, rcfccdics. and 
signal processing. OEM software davslopment ayslem included 

SILICON COMPOSERS INC (415) 322-0753 

208 California Avenue, Palo Alto. CA 94306 


Inquiry 756, 


Everything you want... 

.. .to make Fife easier, TDS2D20 -S an idea) way lo savfl Ijme 
and money designing equipment. Use as a High Performance 
t&bit Cottfroi Computer or 5O0uA Data Coifoction Modulo, At¬ 
tach LCD & keyboard. Use internal 10-biT multichannel A to 
D converter, D lo A. 4 counter-timera. multitasking, Interrupts, 
paralfot & serial tfO, rvon-wlatile cfock and up to 512 bytes NV 
RAM/EEFFOMfFLASH memory. S29S and Us TDS9092 
d-f other 4179 (25 qty) Cm I or fax for detailg. 

The Saelig Company 

11ft3 Mosefey Road, Vidor, NY 14664 

Phone (716) 425-3753 Fax (716) 425-3635 


Inquiry 757 



Inquiry 758. 


FLOW CHARTING 3 

■ High rasolulkHi print outs . . 
dot matrix or laser 

■ Multi-page charts 
portrait or landscape 

■ Importtexport capabilities 
FLEXIBLE^ * ® shapes 10 fonts, 4 line stytes 

PATTONa PATTON %££££?£ 

Sollware Co« p o r al i □ n 4(6 C«Nv«Mtifotfl HU. CA 96C07 
_ S66 out ad on Ptfg 9S _ 



PRE-OWNED ELECTRONICS, INC. 

THE independent provider, serving ths Dealer, 
Professional, Corporate. Government, and 
Educational 9u>er sfrrce 1985 

APPLE® II & MACINTOSH® 
SYSTEMS • PARTS - EXCHANGE REPAIRS 

Call for a Catalog 800 * 274-5343 

Inf I; 517-275-4600 * F^ik: 617-2754848 

205 BURLINGTON ROAD * BEDFORD. MA 01730 


STEPPER 

3 MOTOR CONTROL FROM SERIAL PORT 

3 Channels oi Sfepper/DC mofor/2.rtA FWM per card. Hall 
aep, S curve accel. to 5000 slepsfeec. RS232 3 wire or, FIS4SS 
2 wire. Semple, poweriul ascii command asl. 4 cards (12 
rTrotOTsyfcjort, On ijoand switcher provides power far logic from 
motor supply of 7-30 vtie. High output I/O and A/D convertors 
also* available- All boards 4"x5 1 /i" S245 single qty. 5210/10+ 

STRAOA AUTOTECH INC. RO, Box 188, Elgin* 
Ont* Canada KOG 1E0 TEL: (613) 359-1029 


Inquiry 747. Inquiry 753. 
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1 HARDWARE/COPROCESSOR 

1 

LAPTOP PERIPHERALS 


PROGRAMMER’S TOOLS 




DIGITAL SIGNAL PROCESSOR 

DSP products lor the IBM PCfXVN Our TMS320C25 
based Model 250, with extensjwe software, features 250 
Khz multi-channel A/D and DiA. up to 192 Kwords RAM, 
wary high throughput to PC PAM and disk, and ia priced 
competitively with tradition^ Analog IO boards, 

Call us about your applications. 

DALANCO SPRY 

89 Westland Ave., Rochester, NY 14618 
(716) 473-3610 


LAPTOP POWER ADAPTERS 

AC and DC input 

TOSHIBA INTERNAL CARDS 

Faxmodems : &0QO/24OQbps, software, acoustic port 
Modems, exp: 2400 bps. acoustic or serial port Modem, 
dedicated; 2400 bps (notebooks. 731132005X1 Serial IO 
cards’ RS232, RS422. SCSI, HPIL. barcode 

Contact us for more information: 

PRODUCT R&D Corporation (Calif.) 

805/546-9713 Fax 805/546*9716 


HYPERINTERFACE™ tl 

Menu Creator" 1 — An interactive WYSIWYG editor to 
generate a menu^riven user interface for your software. 
Screen Creator™ — An interactive WYSIWYG editor for 
quick and easy screen design and a screen database 
manager for your software. Advanced Library — Ex¬ 
tended capability tor data entry for your programs. FOR- 
TRAM, Pascal, C, BASIC supported. 

Avanpro Corp. 

PT>. Box 969, Pacific P&ligtwtes, CA 90272 

(213) 454-3866 

Inquiry 760. 

Inquiry 766. 

Inquiry 772. 

IMAGE DATABASE 


MAILING LIST PROGRAMS 




IMAGE SOFTWARE & TOOLKITS 

for High Resolution PC Imaging 

Too Advanced image fcdkrt S25DOQL SUNSHOW "C M LanpaEte Tociat 
$25000, Database Professional 199.95, SHOWCASE Image Database 
1595.1X1. 5UN5H0W Image Donum $39500. ShNSCAN Digilal Soft¬ 
ware $299.00 RssoluKfflB to 1024x7B5:x?5G. Scaling, Ctipping, For¬ 
mat Donver-riionE. Priming. Merge Images with Text. Merge Multiple 
Images, Device Driwars, mwe. Practical intaottgi Apniicainns torn Cut- 
lin-g Edge Software Engineering. 

Sun Country Software Publishers 

7102 IMietd Road Southwest, Albuquerque, NM 87105 
505-973-2220 505-373-4443 

Mad Ma> BBS S0&377-S354 


MAIL WITH MAIL MASTER . . f 

It's genuinely easy to learn and use ■ Con¬ 
tains 200 prewritten letters * Uses zip 
codes to automatically enter cities and 
states • Prints labels, letters and reports ■ 
Eliminates duplicates * Holds unlimited 
records » Costs $99,95 

ThinkSoft Carp., 1-300-533-3466 

1220 Broadway, Suite 604 r NY, NY 10001 


PLOT- >SOURCE.PAS 

Urwque fulFfoncttan vtewr far HPGL (Mbs and automatic code 
generate* (requires Turbo Faecal) 

PLOT- >PA5 w. 1-0 Ltt. 00000 {about 107) plus S1H Vi sal 

MaStorCanJ Accepted 

DRAW with AutoCAD, D&signCAD3U Coral Drew, Freelance. 
Oread, etc, . ; PLOT to tile; RUN PLOT- view, zoom, 

pan, scale, cut. . and ENTER your coda is ready. 

NEW: with source tor custom output TPU, demo programs, 

3.5" and 5 25" madia, manual 

Ing. Marco Sillano 

Vte Massimi 154, 100136 — ROME. ITALY 

Inquiry 761. 

Inquiry 767, 

Inquiry 773, 

INVENTORY MANAGEMENT 


MEMORY CHIPS 

1 




dFELLER Inventory 

Business inventory programs written in modiliabte cfEJASE 
source code 

dFELLER inventory $150.00 

Requires dBASE M or III, PC-DOS/CPM 
dFELLER Prus $200.00 
with History and Purchase Qrdera 

Requires dBASE III nr dBASE III Plus [For StDckJooms) 

Feller Associates 

550 CR PPA. Route 3, Ishpeming, Ml 49349 

(906) 486-6024 


PRICE MEETING 8 BEATING! 

OBAMS SJMM&BIPPH 

fi+K x 1-12, 10 JS6K x EMC. &0, TO, -60 

64K x 4-80 1MES * HO, Bfl, 70 

£5BK x 1-1S, 12, Id 00. 70. SO IMEG x 9-10. SO, 70. 60 

2WK x 4-80 4MEG x B-SO 

IMEG k 1-10,60,70 6G 4MEG x 9-00 

INTEuCYRIXAiT MATH CD’S PS/2 TYPE SIMMS 

90207-6,10 MOdSl 30 200 

00307- SX, 16, 20. S&. 33 Model 50, Sfi, GO. 70. 00 

CALL DRAM COMPANY <wo) 488 -dram 

Pa Box 590127 * SlF , CA 94159 - (415) 39B-29S7 


EDLIN Alternative 

Frustrated using EDLIN? Switch to EdFTle — A full- 
screen totrf editor with dozens of Features like: 

* WP Type Edit Features * Files up to 5 M0 

* Super Copy (Merge) * 255 Char, Lines 

* On Screen Help * Undelete Lines 

800-345-3808 (VISA/MC)S49.50 + 3.S0 S/H 

MIPS, Inc. • Box 3072 ■ Hammond, LA 70404 

Inquiry 762. 

Inquiry 768, 

Inquiry 774. 

The $25 Network 

Try the 1st truly low-cost LAN 

* Connect 2 or a PCs. XTs, 

* Uses semi parts and 5-wire cable 

* Runs al 115K baud 

* Rune in background, totally transparent 

* Share any defies, any file, any time 

* Needs only 14K of RAM 

Skeptical? We make believers! 

Information Modes 

P O. Drawer F, Demon, IX 76202 

817-307-3339 Orders 800-620-7992 


FREE FREE FREE 

■ Need memory far IBM or MAC ? 

* War* to pey the it™*»$i possible phc67 

* Went svpwigr service? 

* Wjutf Tree sdxlce? 

* Wholesale source! Shipping worldwide! 

* lnt*rn«ionsl FAX country code + 4fl2^9t^540 2* hra- 7 days 

* Intemalionat Direct: country code-t- 402-691-8240 24 hre. 7 days 

* Free cal 11 Free l-rrfo! 

McDonald and Associates 

1-000*338*1531 24 HRS 7 DAYS (US) 

1-600-242-5751 FAX LINE 24 HRS 7 DAYS (US.) 


C *nd C++ DOCUMENTATION TOOLS 

* C-CALL ($59) Graphic-trees of caltorlcalled hierarchy. 

* C-CMT (3S9| Create, inse-h, update ttomment-blocks tor 
each function, listing functions and identifiers used. 

* C-METRIC (149) Path complexity, Imes^mtxtownrnents. 

* C-LtST {149) List, actiofi-diagram,. reformat programs. 

■ C-REF (M9I LocBl/gtobel/lperatTieter cross-reference. 

* SPECIAL t$1«&) All 5 B9 DOS/DS2 "C-DOC 11 program 

SOFTWARE BLACKSMITHS INC. 

6064 St- Ives Way, Mississauga, ONT Canada L5N-4M1 

(416) 858-4466 

Inquiry 763. 

Inquiry 769. 

Inquiry 775, 

LAPTOP COMPUTERS 


OBJECT-ORIENTED 


PUBLIC DOMAIN 




SAVE ON LAPTOPS 

Toshiba * Sanyo * Tandon * Sharp * NEC 
Zenith ■ Epson ■ Leading Edge * Fora 

T! ■ Panasonic * Everex ■ Bon dwell 

Packard Bell * Altima ■ Mitsubishi * ALR 

* We ALSO carry a lull line of accessories ■ 

Computer Options Unlimited 

12 Maiden Lana. Bound Brook. NJ Q-BB05 

CALL: (806) 424-7678 For info: 908-489-7670 
9-9 M-F 9-5 Sat. 6 days Wbrldwide sales 


Improve Your Productivity 

Gel the facts you need, all Irom one source. Object* 
oriented vocabulary, examples, vendors, bibliography. 
No hype, no editorials, jusl compact, complete explana¬ 
tions. Source code for G 4 C++ examples included on 
diskette. Satisfaction guaranteed or your money back, 
Gail Ann ebooks at (800) 462-1042 or (619) 271-9526. 

Of send tor free information from: 

buk-werm Information Services'" 

Dept B2,11776 Bernardo C|t On, gfe 1fQfe S&n Diego. CA 92126 

24 hr FAX: (119) 4&S-07TB VISA A MasterCard accepted 


FREE SOFTWARE FOR IBM®/clf>nes 

TRY US 1 GET 15/5.25" or 6/3.5" Disks full 
of our best selling software—FREE. Great 
games, utilities, business, educational, and 
desktop publishing, plus our 3000 disk 
catalog. Pay only $5.00 shipping/handling, 

INTERNATIONAL SOFTWARE LIBRARY 
619-931-8111 

Inquiry 764, 

1 

PRODUCT MANAGEMENT 

Inquiry 776. 

IBM CONVERTIBLE 

MEMORY-1 20K $79 2&6K 1225 A&4K $295 

MODEM S-Standard $75 Enhanced $175 

CRT ADAPTEB-for rnonitarg 199 

SERIAUPAflALLEL ADAPTER-5120 

MONITORS-Monochrome $115 COlejf $349 

COMPACT Carrying Case 139 

ENHANCED LCD-179 BATTERY -$B9 

HARO D HIVES-20 Mee-$495 40 Meg-1695 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P.O. BO* 451782. Garland, TX 75046 

PhonB (214) 276-8072 BBS 4 FAX 1214} 272 7920 


KeepTlr&ck! of Bug Reports 

New tool gives instant eccess to information about ponding 
bug roporisteuggestions on the products you maintain or sup- 
port Eases planning pi new releases. No mofe paperwork, 
lost reports or hunting tor customers' example files. Multi¬ 
ple users (development, marketing. QA) can independently 
categorize, .prioritize, and rearrange records. 

KeepTrack! $495 (£495 non-US) 

3L Ltd., f^lhtotf^UvingstonE^ 

Tel. +44 506 41 59 &9 Fax. +44 506 41 59 44 


HUNDREDS OF NEW PROGRAMS 

AS LOW AS $1.29, LATEST VERSIONS 

FREE CATALOG. 1 800 292-DISK (3475) 

EVERY PROGRAM CHECKED FOR VIRUSES 

PRINCETON SOFTWARE INC. 

200 WALL STREET, PRINCETON, NJ D854G 

Inquiry 765. 

Inquiry 771. 

inquiry 777, 
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THE BUYER’S MART 


PUBLIC DOMAIN SECURITY 


FREE CATALOG 

FOR ISM PD AND SHAREWARE 

SELECTED PROGRAMS 
LATEST VERSIONS 
Low as $150 

SOFTSHOPPE, INC* 

TEL: 80(1-029-2370 * 313-7B1-763B 
FAX: 313-761-7639 

F-0 Box 3578, ANN ARBOR. M14810S 


Inquiry 778. 



Inquiry 779. 


Cop’s Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. Sup¬ 
ports DOS, OS/2, Windows and Trace, 

LINK Computer/Dancotec N.Am. 

Inti: +45 31232350 USOAN: BOO 344-2524 

Fax +45 31238448 Fax 408-923-7051 


ANTI VIRUS SYSTEM 

IMMUNIZE MS DOS COMPUTERS 100% 
INTERCEPT ALL VIRUS ACTIVITY 

Ultimate Protection by e-tolt card. 

Free Information, DEALERS WELCOME 

TELSTAR ELECTRONICS 

R a Bon 217, 6IWAE Seek, Netherlands. Dept. Si 


Inquiry 783. 


SHAREWARE 


FREE SOFTWARE FOR IBM'/clones 

Monthly, got 5 disks with 10+ latest 
programs plus catalog — FREE1 Ray only 
$5.00 for 5/5.25* or $695 for 3/3,5* disks. 
Join today for only $19.95 membership fee and 
get your first volume of software—FREE! 

SOFTWARE OF THE MONTH CLUB® 
619-931-6111 


Inquiry 784. 


SOFTWARE/ACCOUNTING 


Solomon III Software 

Integrated Accounting Software 
Top rated last 6 years 
No down time — No lost data 
Unmatched Security System 

Major Account discounts available 

can Debra J. Tucker 

National Trainer, CRM Training 

4420 Hotel Circle Ct. #350, San Diego CA 92106 

_ 619-224-9916 Fax 619-299-6169 

Inquiry 785, 


SOFTWARE/ENGINEERING 


Analog Circuit Simulation 


- Macintosh and PC QAE Intuacft has a campMu Simula- 

- Schorwalic Entry 

- SPECE Simulator Spee elmulfllion using extend- 

* Modal Libraries ed memory to InEeractlve 

„ , , WHwcfcHTn processing Starting: el 

* Monte Carlo Analysis $95 ^ IsSpks, (he complete 
■ PtoffinoiGraphlca Output SV^ sails for |urt *fti& 

iniusoft 


The laadenri lm oast, 
rmt ftaturwi EflE torts 


ft 0. 710, San Padre. CA 9O73MJ710 

[313) 1133-0710 FAX (213) B33-B85B 


Inquiry 788. 


CIRCUITS: SPICE for PCs 

Non-linear DC & Transient, Unear AC Analyses 

♦ Vteraton 3C1 wlltt 8 JT, MQSFET, JFET. diode, etc. 
modela. NUTMEG postprocessor with Screen 
Graphics Operating Shell, Hypertext Help & circuit file 
Editor included. 

• Version 3G6 now includes Operating Shell. Circuit Nie 
Editor * NUTMEG eompaiibIHly, 

Northern Valley Software 

£8327 Hothrock Dr„ Rancho Palos Wtoes, CA 90274 

(213) 541-3677 


Inquiry 799* 


Interactive Design/Simulation 

Analog Circuit Simulation 

ECA-2 Electronic Circuit Analysis offers the best Monte Carlo 
and Worst-Case analyses wilh all at this and MORE included; 

* AC. DC, Transient * Fulr Nonlinear Simulate 

Fourier. Temperature * On Line, Heal Time 

* Sine. Pulse, PWL, 3FFM, Graphics 

and Exponenlial * Multiple Plots 

Generators * FREE Demo 

Tatum Labs, Inc. 

3S17 Research Paik Dr., 6-1. Ann Arbor. Ml 46106 
{313) 663-0010 


Inquiry 790. 


BIT-LOCK® SECURITY 

Piracy SURVIWL 8 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. PARALLEL or SERIAL port-lran&parenl 
security device. Complemented by economical KEY- 
LOK* and mumteaiurad GQMPU-LOCK 1 - Including 
countdown, timeout, data encryption, and mulilproduct 
protection, {Doa/Unix/Maq). Afso. access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton. CO 80122 

(303} 770-1917 


dBASE BUSINESS TOOLS 


* GENERAL LEDGER 

* ORDER ENTRY 

* JOB COSTING 
« BILL OF MAILS 
- IWR0LL 


* PURCR ORDfINVNTORY 

* ACCOUNTS RECVABLE 
- JOB ESTIMATING 

* SALES ANALYSIS 

* ACCOUNTS PAYABLE 
+ S6H 


dATAMAR SYSTEMS Gred, Card-Ch^ck-COD 

4B76-6 Santa Monica Ave, 

San Diego, CA 92107 (619) 223-3344 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In print, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable Inquiries tor your company! 
Celt Joseph Mabe for more information 

603-924-3754 

or 

Fax: 603-924-2683 


Inquiry 780. 


Inquiry 786. 


Inquiry 791 


CopyControl 

YOUR POWER TO PROFIT 

• Ultra securer * Cost elfsciwe - Choose where, when and 
usage rater ■ Change parameters by phone - No messy 
dongles or special disks ■ Hard disk and LAN support 
Choose the HEW Generation Copy Protection 
FREE Demo Diek and Into 
800-237-0400 ext. 212 816-934-43B4 

MICROCOSM INC. 

Drawer O. Wellington MO MOST 


Inquiry 781 


HANDS OFF THE BOARD® 

1/2 SIZE SECURITY BOARD 

Stop floppy bool — Require password So boot PC 
Real-time disk encrypt — prevent boot sector virus 
Prevent DOS FORMATTFDlSK end IqhHtoI formats 
Set hard disk READ ONLY w turn OWOFF 
Turn Hopples, porters and COM ports ON/OFF 
IBM XT AT Bus - DOS V3JP+ - $149.95 + |5JM S/H 

SYSTEMS CONSULTING INC. 

TO BOX 111209. Pittsburgh. PA 1523S 

(412) 701-5280 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-dewn data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed for 
the PS/2* , PC. XT. AT or compatibles 
PC's from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 200/776/6443 

21929 Makati Rd,, Fax; 206/776-7210 

Woodway, WA 98020 USA: B00/356-02O3 


SOFTWARE/ENGINEERING 


MATFOR 

BEST VALUE FOR NUMERICAL COMPUTING 

An Interpnatar with a comprohansiva set ol tundtons Par Ap¬ 
plied Mathematics, Engl,nearing Analysis. Slatlstics, and 
Graphics. IEEE Software says lhat them is clearly signlfi- 
cam scientific work embodied- in the Interpreter—the program 
fcs no lightweight.’ Use il risk-free under 30-day unconditional 
guarantee. Lowest priced malhemBltoal toolbcw From *150, 
Protected Made versons atso available. 

Computational Engineering Associates 

3525 Del Mar Heights Road, Suite 183, San Dl&go CA 92130 

(619) 259-8063 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 

Geological software lor log plotting, gndding/con- 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro- 
cessing, scout lickei manager over 50 programs 
In catalog. Macintosh tool Please call, or write, for 
Ff&S Catalog l 

RockWare, Inc. 

4251 Kipling SI,. Suite 595. Whoot Ridge, CO 0OD33 USA 

(303) 423-5645 Fax (303) 423-6171 

Inquiry 792. 


SOFTWARE/GRAPHICS 


FORTRAN TECHNICAL GRAPHICS 

TEKMAR is a graphics library tor the VGA, EGA or Tec- 
mar Graphics Master. Similar to PLOT-10, includes WIN¬ 
DOW. VIEWPORT, AXES- Support tor HR HE plotters 
Curve fitting, complete plotting program. Log, semi-tog, 
multi-axis, 3-D, contours. Jerry Roomslle (Aug 06 
"As good as any I have ever seen../’ Demo disks, 
literature available. 

Advanced Systems Consultants 

21115 Devonshire St, #32B f Chatsworth. CA 91311 

_ (BIB) 407-1059 _ 


Inquiry 782. Inquiry 787. 
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Inquiry 793, 




























































SOFTWARE/GRAPHICS 


SOFTWARE/GRAPHICS 


SOFTWARE/MATHEMATICS 


PostScript from C 

e_pslib function library 
Order today lor S14SMH) 
and receive FREE source code! 

Barton Creek Software 
2222 Western Trails Ste 106, Austin, TX 78745 

512-441-8354 


Inquiry 794. 


The Ultimate CAD/CAM Engine 

Tuib-QGBOrtietry Library 3,0. The mpfet complete logi ba:< of 
2D & 3D routines available today! Over 300 imitlrree. Sur¬ 
facing, Solids. Hidden line. Volumes, Areas. Than storms. 
Perspectives. Decomp, Clipping, Tangents & mo«. 30 day 
guar., 1199.95 wteource S&H Incl. Foreign $255.00. MSfPC 
DOS 2.0+. Turbo Pascal, Turbo C, MSC MIX a Softer:C++, 
V1SA/MC. PO, Chk, USA funds only, 

Disk Software, Inc. 

2116 E. Arapahp Rd.. #407, RtohatoStin, TX 75001 
(214) 423-72BB, {BOO) G35-77B0, FAX (214) 423-72S6 


Inquiry 795. 


RAINDROP™ 

FAST, compact PrtScm Ulfltty tor end users AND 
developers. Hardcopy as fast as 1G secs. Average binary 
size - 6 kbyte. 14 video graphic standards. Stale, rotate, 
colorize and more, 'CALL 1 from us so written programs. 
Complete 9- & 54-pln dtrt-malrlx, inkjet, and toseget 
library 144,95 +$3 s/h. 

ECLECTIC SYSTEMS 

Si06 St. David Ct.. Sprlngflekt, VA 25153 

(703) 440-0064 


Inquiry 796. 


PEN PLOTTER EMULATOR 

FPLOT (urns your printer into an HP pen platter, Fast 
hi res output, no jagged lines. Vary line width, color. 
Screen preview wilh zoom and pan. Stand-alone, 
background, and device drivor modes. Works wifli mold 
CAD and graphics programs. Supports most printers. 
New version 3. HI9+ $3 SSH. 30 day money back. 
VI SA/MC/Cbeck/MO, 

FPLOT Corporation 

24-16 Stein way St f Sutie 60S, Astoria, NY 11103 

718-545-3505 


Inquiry 797. 


GRAPHICS PRINTER SUPPORT 

AT LAST? Use the PrtSc key to make qua lity seated BSW 
or color reproductions of your display on any dot matrix, 
inkjet or laser printer (incl. Postscript In up to $4 shades 
of gray or 258 cotore. GRAFPLUS supports all versions 
of DOS with IBM (incl. EGA, VGA. Super VGA). Her¬ 
cules, or compatible graphics boards. LinkableiQEM 
versions available. $59.95 

Jewell Technologies, Inc. 

4740 - 44th Ave. BW, Seattle. WA 9B116 

1 (800) 284-2574 (206) 937-1081 


Inquiry 798. 


FORTRAN GRAPHICS 

GRAFMATIG/PH INTMATIC/PL0TNATIC U8flAG \£S 

GRAFMATIOFQRTRAN callable graphics Library tor 
creating 5-0 and 3-D graphics, contour plots and solid 
models, PFHNTMAT1C and PLOTtoATlC provide high 
resolution FORTRAN callable printer and plotter drivers 
lor your graphics. 

S249.95 Supports Microsoft/Laha^RM FORTRAN compilers. 

Jewell Technologies* Inc. 

4740 44th Ave. SW r Seattle, WA 98116 

1 (800) 284-2574 


Image Access® 

Create or work with Image fllerf 
Image Access, a quick way to search, display, print 
and organize Create a data-base of pictures for 
EGA, VGA, 8514A, MSR PCX, TIFF formats, needs 
MS-DOS, 512K. See Jerry Pournelie's recommen¬ 
dation in InfoWorfd 11/12/90, $49.95 USA, SS9.95 
Overseas. Check, M.O.. PO. Satisfaction 
guaranteed. 

Wierenga Software 

PO. Box 5S5 f Muskegon, Ml 49443 

Inquiry 800, 


SOFTWARE/LANGUAGES 


IntegrAda 

Standard Air Force PC Ada Compilers & en¬ 
vironments for MS-DOS and UNIX Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com¬ 
plete libraries and other Ada programming 
tools FREE demo. 

AETECH, Inc. From $795 

300 Stevens Awe., Ste. 515 Solaria Beach, CA 95075 

(619) 755-1277 Fax: (619) 755-7540 


inquiry 801, 


ORUMA FORTH-83 

Break trie B4K barrier without tpiod/spice penally. 
Powerful, Htlrecttvaly priced. T3 Standard 

* 1Mb + automated memory management 

* Full OS interface, extensive utn Hies 

* On-fine documental tor, ASCfl/btock files 

* Other products: windows, modules, profiler 

* fEM FCVXTiAr including 308 compatibles 

FREE leanVullllly disks with purchase 

DRUMA INC. 

0448 Hwy. 290 East El 03. Auflto, TX 78723 

Orders: 512-323-5411 Fax: 512-323-0403 


inquiry 802. 


SOFTWARE/MARKETING 


The '‘Software Success Reference Book (10871960)" Is a 
MUST READ if you went to market youj software products 
successfully Written by David H. Bowen, publisher of Soft¬ 
ware SuccessT the monfniy newsletter on successfully run¬ 
ning a software business, the Reference Book is a 268-page 
guide, organised by topic. Covers Lead Generation, Promo¬ 
tion, Pricing, Distribution, Support, etc. Onjy |2S Check or 
Cred.il Card [Visa/MC/AEX). 

100 % Money Back Guarantee 

Software Success 

PO Sea 9W6, San Jo», CA 05157 

(408} 446-2504 FAX (408) 255-1098 


Inquiry 803. 


SOFTWARE/MATHEMATICS 



FastMath- Software 

BYTE's correction (Feb. ‘91. p, 40) d*d not mantlon Ida!. 

* the FpstMsthl software is faster !har> a math coprocessor 

* the software Is a C+ + class library and is compatible with 
IEEE single precision 

* speed is achieved by using a logarithmic number system 
tor internal calculations 

* inquiries should be directed tc 

FastMath* 

T9 Old Uwn Square, fiwt Collrns. CO MS£4 

{ 303 ) 493-8552 



MATH EDITING for the pc 

*>'- e*- k" wl + <^==) 

* MathEdit constructs math equations to be inserted into 

IVor^Perfacr. Wbftf, WordStar. end others. 

* iVYSflfVYIj interface—no codes need to be teamed. 

■ mthEdH-S199 

I^_TT41 f » Wwt Firrf Awfhw. i« 

Columbus, 01*0 43201 

(614) 294-3536 

Inquiry 806. 

MATHEMATICIANS—ENGINEERS 

Have you ever aen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and curl? How 
about a peek into the fourth dimension? Call or 
write for Information on our latest PC and Macin¬ 
tosh software. 

Lascaux Graphics 

3520 Steuben Av&.. Bronx, NY 10467 
(212) 654-7429 

Inquiry 807. 

SOFTWARE/SCIENTIFIC 


FREE CATALOG 

A great selection of scientific software products 
tor plotting, non-linear curve fitting, chemical equi¬ 
librium, simulation, statistics, symbolic algebra, and 
more. Prices range from $ ISO-31000. Call: 

1-800-942-MATH 

MicroMath, Salt Lake City, UT 64121-0550 

Inquiry 80S. 

Real-Time Graphics 1 Measuresenl/Contro! Tools 
TurboC. Microsoft C, Turbo Pascal 

Send far datasheet on, our NEW Real-Time Graphics and Measure- 
menL'Ccinl -ol Tools lor Turin CC+■ +, Microsoft C and TUrpo Pascal 
Process Control Bargnaphe Thermocouple Linearization 

P«t Scrolling Graphs Rotynomi.il Curv* fining 

ReafTmie Melere PID Ccndrol 

Annunciator Panels $2,758 point FFT's 

ftaal-Tuiw Mouse Suppwi 19 2KB H8-235 Communications 

Quinn-Curt is 

21 Highland Circle, Needham. MA D2194 USA 

ToL (617) 449-6155 Fax (617) 449-6109 

Inquiry 809. 

Axum® Technical Graphics 

FREE BROCHURE 

800-548-5653 ext. 067 

Create publication-quality graphs 
quickly and easily on your PCt 
TriMetrix, Inc, 444 NE Ravenna Blvd., Ste 210-BV 
Seattle, WA 98T15 FAX 20&-522-9159 

Inquiry 810. 

SOFTWARE/SECURITY 


HYPER-LOCK 

If you search for a powerful copy protaction sysiem, 
you also can have privileges of HYPER-LOCK. 

• Protects do standard diskettes ■ Tull hand disk support 
■ LAN support * No source code required ■ Cannot be copied by 
any means • And/Dr password protection * Subprograms protec 

Son teeterapies * Dost effective » FREE danra disk 

GUVEN COMPUTER LTD. 

Telimyeri sk. 7/3 Madtaffetanbtil TURKEY 
(90) 1-13S 10 07 Fax’ (90) 1-160 30 46 


Inquiry 811. 


Inquiry 799. 


Inquiry 805. 
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THE BUYER’S MART 


STATISTICS 


Statistical Advisor Speaks English! 

Statistical Navt$aior Prctessionttr lots you describe your 
r&search goal In plain onglish than guides you lo (tie ap¬ 
propriate datlslical analysis, Natural language Interface, 
detailed report, -extensive hypertext help S pull-down menus 
SlSO+sfh. 

VISA, MG, AMEX, PO #, Check 

The Idea Works, Inc. 

607 Jackson St., Columbia, MO M2G3 

1-000-537-4066 FAX 1*314-075^012 

Cut*We USA: 1-314-875-5837 


Inquiry B13. 


NCSS 5.x Series — $125 

Easyto-use menus & spread sheet. Multiple regression, 
T-tesls. ANCNA (up to IQ factors. rap, measures, 
covariance), Forecasting, Factor, cluster, 6. discriminant 
analysis. Nonparametrica. Cross Tabulation, Graphics: 
histograms, box, scatter, etc Reads ASCllftjolus, Many 
now add-on modules. 

NCSS 

329 Noah 1QOO East, Kaysvills, UT 84037 

Phone: 001-546-0445 Fax: 801-546-3907 


Inquiry 814. 


UNISTAT-iV Statistical Package 

Uamii'moL&t driven stall pflckfvge featuring a fully-fledged 
EpneadshfiBl, a wide range a I slfilleliCs and powerful graphite. 

Export/lmport uaua, dBase 3S4. OrF, Syik, iixed end free formal 
ascii Srrteg data and mining dele idling Fun array od 30 and 
30 piffla. charts and aiswgrams, cun* end dtalritwlton lining Mart 
Uteri 40 parametric and ncnparomelrtc tests, cn»sl»bvJ«Mon, 
hrea*[to* n. QtS, welghlad, polynomial and stepwise regressions. 
□alanceorunPalanced A NOVA ftNCGVA, etc. Demo system and 
440pp. user's guide available saparataly 
US * Canada: 33% ADHQC Inc... DcpT BT, 26 Brunswick Woods Dr. EjsI 
Biurtswtek. NJ 08316 TbI: 201-254-73OD, Fax. 281-254-7310 
Elsewhere; £295 UN 1ST AT Ltd. Dm BT. FO fta 383. h^l^ate. London 
Nfi 5UP. England M +4* (flgBI 883 7155 Fan: . 4* iCOBt 4« %iz 


Inquiry 615. 


Inquiry 816. 

354 BYTE 


SOFTWARE/SORT 


TYPESETTING 



OPT-TECH SORT/MERGE 

Extremely fast Sort/MergefSeteCT utility. Run as an MS- 
DOS command or CALL as a subroutine Supports most 
Languages and file types including Btrieve and dBASE 
Unlimited fils sizes, multiple keys and much morel MS- 
DOS $149, OS/2. XENIX. UNIX $249. 

(702) 588-3737 

Opf-Tech Data Processing 

RD. Box STB — Zephyr Cove, NV 89448 


CATALOG $99.99 

Prepares typesettings tor creating catalogues, brochures, etc,, 
both in color and B&W. Imports i&d from a text editor and 
inputs color video pictures directly from OCULU5-10(by Cor- 
eco) or from PCX color format files (mode I3h). Exports PCX 
Color fifes. Supports HP PaintJet end laserfer ll printers. 
CATALOG requires Ihe use of Pizazz Plus' {by Applications 
"techniques) lo print. For XT or AT compatibles with 640K RAM 
and mouse. Specify XT or AT when ordering, 

Backus Computer Services 

P. O. Box 530703, San Antonio, TX 78233^0793 
{512) 435L49S2 

Inquiry 812, 

Inquiry 817. 

SOFTWARE/VOICE 


UNINTERRUPTIBLE POWER 



MULTI-VOICE* TOOLS 

tauiitVbace Tonis is a complete Oevetopmerf Toolkit lor Pascal 
or 'XT to access all ihe features tor moat speech procesaino 
boards available today It helpe yw write MULTl-LENE VOICE 
APPUCATION systems In minutes. A number d programming 
examples are provided. All programs and libraries are delivered 
with source code 

Dialogic, Rhetore)!, Pika: $59B. Watson (Single Line}: $99. 

ALSO AAJLABLE: FAX Prop rammer's TMtkil (*109). Baaed cm CAS 
spaciMcatlom. V'-sa/MC accepted 

ITI Logiciel 

1705 SI Joseph E, Suite 4, Montreal. Can H3J INI 

(600) 567-0765 or (514) 661-5986 


HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 

FREE mcmey-aaving literature tells you haw to protect your 
computer end make it last longer wi|h an uninterruptible 
power supply. SOOVA through 18KVA models from Ihe world's 
largest manufaduror of single-phase UPS. 

Best Power Technology, Inc. 

RO. Box 330. hteoedah, Wl 5*645 

Tall-Free (300) 356-6794, Ext. 213 5 

THnptwMVfl: HfeCBi M£T?Q0. Eli 913$ 


Inquiry 818. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In prim. 

THE BUYER’S MART 

can ha ip you roach computer professionals and 
produce valuable inquiries for your companyl 
Call Joseph Mate for more Information 

603-924-3754 

or 

Fax: 603-924-2683 


Inquiry 821. 


UTILITIES 


Recover deleted files fasti 

Disk Exptorar now includes automatic tile recovery. You 
type in the deleted Hte“s name, Disk Explorer finds and 
restores it. Dtsfc Explorer also shows whafs really on disk; 
view, change or create formats, Change a file's status, 
change data in any sector, MS-DOS $75 U,S- Checkf 
Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. 

Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 


COPYWRITE 

Copy Write 
Removes 
Copy Protection 

No more diskettes, . e __ 

manual* or Ub $ ( E> 

oodewhaeis. 

l OOP's of preducts copied. 

QUAID SOFTWARE LIMITED 

45 Charles Si. E. 3rd FI, Dept B. 

Toronto, Ontario, Canada M4Y 1S2 

(416)961 -0243 Fax f416) 861 ■ 6448_ 


REMOVE HARDWARE LOCKS 

Spftwem utBIty allow* tar me remover or hardware Locke Don'l wall 
tor your lock or key device to taM dt be stolen. 

Guar ant cod to workl The following package are available; 

PC AD 1198.00 CADKiY % 99 00 

MIC ROTATION S93.00 PERSONAL PeSiSNEfl 
MuterCAM £250,00 SrtertCAto 

TANQO PCS E 99.00 CADVANCE 

PUJS SHIPPING AND HANDUNQ 
PHONE (284) 669-4639 FAX <204 \ 

VISA and MASTERCARD Welcome 

SafeSoft Systems Inc. 

202-1 IDO Concordia Avt , Winnipeg, MB. Canada, R2K 4GB 


£250.00 
$00 00 


Inquiry 819 


Inquiry 823. 

UPS 




TAKE THE BYTE OUT OF 
POWER LINE DISTURBANCES. 

m Power protection for your 

PC or Network, 
fl Risk FREE Offer. 

Call for FREE UPS Selection Guide 

SOLA 

T7T7 flusse Rd . Elk Grove Village SL 6QQQ7 

Phone: 1-SOO-TRV-SOLA 


Why You Want BATCOMI 

6ATC0M is a batch file compiler that trajisfonms your 
.barf files Id e*e Ties to make them Easter. 8AT00M 
exiands DOS wtlh many new commands so you can read 
IceytMard inpm, use subroutines, and much more In addition. 
GATCOM protects your source code, Wo royaltieel Only $59.95, 
Order lodayl 

Wenham Software Company 

5 Burtey a., Wenham, MA 01964 
(508) 774-7036 

Inquiry 820. 

Inquiry 824, 

UTILITIES 


VIRUS 



COPY AT TO PC—5RIDGE*IT 3.5 

"GFM2K" RELIABLE 1 writes 360K8 ttflppiw hi t.2 M6 drives, saving a 
sfaltor a second haul disk v tspa bwk-up Oily S790Q + SfH 
J, BR®GE-IT iST a a DEVICE DRIVER sterling 31V 720KS0.4AMB 
drlvos tor FCfXm vllhiMfl upgrodinB DOSIBIOS. Only WftttJ * $M 
0RIDGETT 35 BUNDLED WITH INTERNAL 1.44MB DRIVE AT 
$13000 + Sm VljyVMQDOQ UF^ &R 

MICROBRIDGE COMPUTERS 

655 Sky Wlay Suite £20, San Carlos. CA 94070 

1-41 S’593-B777fCAl 1-* 15^393-7875 {FAX) 

1-416-826-0320 (CANADA) VS00-523-9777 

0900-260-186 (UK) 04745/7312 (FRO) 


VIRUS ELIMINATOR BOARD 

Pwenta wrus tofectonslhal lrw«te while the eyslem ison. Pro¬ 
tects adsting files from over 100 Known virus intedions Ac¬ 
tivated prior lo DOS loading. Password protection with bal- 
tery backup. Koyboard lock tor added security. Does net occupy 
any RAM or impact system parframanca. For IBM Compatibles, 
Supports Novell worttstettons, Takes only minutes to install. Pro 
victes highest tewi oi eysism security. 

+ $5 Sdl 

Information Systems for Profit 

PO. Bo* 452SL Middletown, NY. iDWO 

1-900*274-3007 Fa* 914-49G-3S04 


Inquiry 825, 


TELECOMMUNICATIONS 


VOICE MAIL/AUTO ATTENDANT 




TELECOMMUNICATIONS 

Via PC Telecommunications Software turns your ex¬ 
isting PC and modem into a full blown telecommuntoa- 
Mona workstation. Send and receive messages via FAX, 
TELEX, TWX and/br MODEM all through one easy to 
use. Integrated software package. 

S595.O0 plus shipping—Includes fa*board 1 

Call 1 - 000 -£ 26-6444 ex t. 511 and artfar Via PC today! 

IDR UniCom, incorporated 

400 Slenton Avenue, Plymouth Mseiing, PA I94&2 

Phone: 215-625-6500 Fax: 215-625-8106 


Double or Triple PO performance 
for under $100 

There is one software package that can 
make a 286 perform like a 386, and a 386 
like a 48a Experience PC-KwIk® Power 
Pak today! 

Fora iteoofdati message or haw lo 

1V1 U 1 11 5 O T I order, Dell (000) 950-5945 

CORPORATION 24-hours per day 


Complete PC CAM " Users! 

Upgrade to a Multiple-line Voice Express'' ! 

This system picks up wham the CAM leaves off 
with these added features; 

*/J Ins d-«m It* 3ifT* tifij ^ EtteJiJfl rKndng 

-SuaenSte cal nrafta uptofls ■ Ariomic treaeal diarmei 

■ Tiffi sliixUtFig * Ms s4iy t. a,My 

-Syuem meiisjs re-rsaWMie * Eijwdetfc 

ta crit hiar Aim a u lfiwst iihme itAHtoAon 

Call (614)070-3030 

Vers loom Communications^' 

1116 wifnbddon eivd., Columbus, OH 43220 


MAY 1991 


Inquiry 822. 


Inquiry 826. 











































WINDOWS TOOLS 


Hermes DDE Library 

The Hermes DDE Library la e powerful Horary ot high level 
routines fpr M&Windows' programmers. Hermes provides 
gyppon tip DDE a\ a much higher level Ihgn Ihat provided 
ui the Windows SDK. VErjc program attains added I unctionaJi- 
!y by mlerading end communicating with oltier Windmra ap¬ 
plications Compared lo the Windows -SDK, Hermes reduces 
the code required to Implement DDE try hundreds of lines 
or 'C Hemies is priced at 1295. 

Raindrop Software Corporation 

845 E. Anapaha Suits 105, Richardson, Texas 75081 

(214) 234-2611 Pax (214) 234-2674 


Inquiry 827. 


WORD PROCESSING 


Replace Proofreading 

Kay, adit, or proof any file on your PC with Word- 
Proofar', than import to your application. Maw twopass 
proofing is Easter, more accurate than proofreading or 
document comparators. Single $295. Multicopy dis¬ 
counts. Network version. 

Computer Keyes 80Q/3S6-0203 

21929 Makah Rd Z06/776-6443 

Woodway, WA 98020 Pax: 206/776'T210 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European, Scandinavian, plus either Hindi, Pun¬ 
jabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or I PA. Full- 
featured mutti’Language word processor supports on-screen 
foreign characters and NLO printing with no hardware 
modifications- Includes Font Editor. 1355 dot matrix- Si 50 
add’l tor laser; $f9 demo. STH in U S ind'd. Req. PC, 640K, 
graphite- 3d-day Guarantee. MCfVlSAfAUEx 

GAMMA PRODUCTIONS, INC 

710 Wifshire BlwL, Suite 609 Santa Monica, CA 90401 
213/394-8622 Tlx: 5106MB273 Gamma Pro SNM 


Inquiry 828. 


YOUR SALES MESSAGE 

about the special 
computer product or service 
that you provide 
belongs in print. 

THE 

BUYER’S 

MART 

can help you 

reach computer professionals 
and produce valuable inquiries 
for your company! 


can Joseph Mabe 

for more information 


603 - 924-3754 

or 

Fax: 603-924-2683 


MULTI-SPEED !!! 

9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

1 YEAR WARRANTY 



■ IBM/ANSI compatible at 80G*/f600/3200 bpi 

* Controller, cables and software included 

* Interfaces for PS/2*, Xenix* and DEC* 

* SCSJ\ AT Or MCA* Bus I/O at 25/50/100 ips. 

‘WUClNAL SHOWN WiOfmONAL DUST COVER 

AKSystems Inc 

20741 Marilla St. Chatsworlft CA 91311 
TEL:618/709-8100 FAX: SI8/407-5889 


Circle 14 on Inquiry Card. 


Instant 

Microcontroller 



Instant C Programming 

Don't use a microprocessor, usea Smart Block™ 
microcontroller module to build your custom 
controller. Our low cos! Dynamic C™ makes 
programming a snap. 3.5 x 2.5 inch module 
includes microprocessor, memory, time/date 
Clock, eeprom, watchdog, serial ports and more. 
As low as £59 in quantity. The efficiency of a 
custom design without the headaches, 

Z-World Engineering 

1340 Coveil Bivd-, Davis, CA 95616 USA 

Tel: (916) 753-3722 

Regular Fax: (916) 753-5141 
Automatic Fax: (916)~753-0618 

(Call from your tax. hear computer voice, use 
touchfone dial.to request desired data sheets.) 


Circle 344 on Inquiry Cord, 


Remove Hardware Locks 

Software utility that allows for the removal 
of hardware locks. Don't wait for your lock 
or key device to fail or be stolen. 

EASY - SIMPLE - GUARANTEED 
The following packages are avaiable: 
Microstaiion $99.00 CadKey $99.00 
Cadvance $ 99 00 PC AD $199.00 
MicroCadarhS 150.00 PadsPCB $99.00 
SmartCam $250.00 Pspice $250,00 
MasterCam $250.00 Tango $99.00 
Maxroute $250,00 Supenoute $150,00 

Call for other Products 
All prices in U-S. Funds Plus Shipping 
VISA - Mastercard -AMEX . Welcome 
SafeSoIt Systems Inc. 

202-1100 Concordia Ay t c, 
Winnipeg,Mb R2K 4B8 CANADA 
Phone (204) 669-4639 
Fax (204) 66^3566 


ROM BIOS UPGRADES 


ROM BIOS FEATURES 


THE ROM &QS UPGRADES SttFTOffT 360K, 7HSC. 1.2MB & 1.44MB FiDPW DISK 
DRIVES, COMPLETE SETUP IN RDM, EGA AND VTA. SUPPORT; GPTCflAL KJIU*J 
OIAGNOSTCS IN ROMJAMI HOVfll AND NETVWRE CDMfWlBLE; SUP¬ 
PORTS UP TO 46 DIFFERENT TYPES OF HARD DRPVES PLUS TWO USER DEFINED 
r iai & rat key wmw supwr. t m m cowwaf: supports o,i 
DR HW TOTES; CGWPLfTEMlCLlMENWION; LATEST VERSIONS. WE ARE THE 
LARGEST STOCKING BOS DETRBUFQFt IN AMERCE 


S UPGRADES 


AM 1-0 BIOS. *m PHOENIX XT SflS 


86 BIOS UPGRADE 


m-m im bos .es.ss ami-sss vi_st bios . 

AMI JSfi CHIP A *iDENIX-286 BJTEl BIOS. 

TECH BUGS .69.95 PHOENIX ES AST BIOS . 


AT 366 BIOS UPGRADES 


AMI-365 IMTEL BIGS .69.95 AWARD-386 CHIP A 

AMI-356 CHF fi TECH BOS @9.95 1ECH&IQS . 

AMI 305 VLSI BIDS.69.95 PHOENIX 365 INTEL SICS. 

AMI-mSX INTEL Bios 5S.9& PHQSPJIX-336 COMPAQ BIOS 
AMI m 5X CHIP 4 PHOENIX^ae CHIP 4 

TECH BIOS. 69.95 TECH BOS. 

AWAHO-396lNia6lOS PHOENlX-gSM * IHTR BQ5 

PHGENIX-IBM-PC .79.95 PHOENlX-TSM-AT BIOS... 

PHOENIX- IBM 'XT BIOS.,. ,,59.95 AWARD IBM AT BIOS. 

—"nri in inEffii ,th iim 

IaM-2B6:38G KEYBOARD BIOS. 

AVirl - : . 

PHQE5JIX-E86i^Bfi KEYBOARD BIOS . . 


4995 


,69.95 
.69 95 
.69.95 

.69.95 

,69,95 


.69.95 

,89.95 

34.95 
34&& 
34 95 


UPGRADES ETC 

iM'uRNJK.vn n 

f HCX11 541-1043 


ISfl^WE IKitHST 

woeciriyiiiE m 9*dh 
iMD'i 541-1943 - OH DESS 
|2fi6hm-3©4 TECH SiJPPtjHI 
|ZW> 831 8 W • FAX 


Circle 327 on Inquiry Card, 



Little Giant™ 

New! Tiny Giant™ 

C Programmable Controllers 

We have miniature 
controllers with 
parallel I/O, solen¬ 
oid drivers, A/D 
and O/A convert¬ 
ers, dock, watch- _ 

dog. LCD Inter- ygr $159 

face, RS4S5 serial, ” (Tiny Giant 

built-in power digital, qty 1) 

supply and much morel Use Ihem to control 
anything. Our SI 95 interactive DynamicC™ devel¬ 
opment system makes software development easy. 
These units have high performance and serious 
software support. We also have design-your-own- 
board core modules as tow as £59. 

Z-World Engineering 

1340 Coveil Blvd.. Davis, CA 95G1G USA 

(916) 753-3722 

Regular Fax: (916) 753-5141 
Automatic Fax: (916) 753-0618 
(Call from your lax, hear computer voice, use 
toudhtc-ne dial to request desired data sheets.) 


Circle 345 art Inquiry Card. 



WRITE &rC*U lor YOUR tm 
COMPREHENSIVE BAB 
ELECTRONICS CATALOG TODAY! 

Pages arid pages of photographs 
and illustrated, descriptive text 
for B&ETs complete line of RS- 
232 converters, RS-422 con¬ 
verters, current low convert’ 
ers, adapters. Dreak-out box¬ 
es, date switches, data split’ 
ters, short haul modems, 
surge protectors, and much, 
much more. Most products meet 
FDC^rt15J.VixirRS’?32 needs 
for quality, service and competitive 
prices will be more than met by B&B 
ELECTRONICS Manufacturer Id you. no mid¬ 
dleman! Money-back guarantee! Same-day 
shipment! One-year warranty on protfuctsl 
Technical support is available. 

Write For Your FREE Catalog Today! 

1 electronics 

MANUFACTURING COMPANY 

4000 Baker Road P.0, Box 1040- Ottawa, iL 61350 

Phone: 815-434-0846 
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ONE YEAR 
WARRANTY 


AMT 


LOWEST PRICES! 
SAME DAY 
SHIPPING 


rAiwi V INTERNATIONAL 

2393 QUME DRIVE, SAN JOSE, CA 95131 

(408) 432-0552 * (408) 432-1790 * Fax: (408) 944-9801 


COMPUTE 


S Y S T E M S 


AMT 486-25 MHz 
W/128K Cache 


1MB RAM 

SO MB SCSI HARDDISK 

math Co processor socket 

1 ;1 2HD/FD CONTROLLER 
1.2 OR 144 FLOPPY DRIVE 
I/O 2S/P/G/ PORT 
101 KEY BOARD 
FULLTOWER CASE 
W/230 P/S 

SUPPORT UNIX, XENIX, 

DOS, OS£, NETWORK 



AMT 386-33 MHz 


AMT 386-25 MHz 



w/64K Cache 


w/40 MB Hard Disk 



1M3 RAM 

40 MS HARD DISK 

INTEL 3S6-33 MHz CPU 

MATH COPROCESSOR SOCKET 

1:1 2HD/FD CONTROLLER 

1.2 OR 1.44 FLOPPY DRIVE 

1702S/PG/PGFTT 

101 KEYBOARD 

MINI-TOWER CASE P/S 

SUPPORT UNIX, XENIX. 

DOS. 0^2, NETWORK 


lkfi RAM 

40 MB HARD DISK 

INTEL 356-25 MHz CPU 

MATH COPROCESSOR SOCKET 

1:1 2HD/FD CONTROLLER 

1 .2 OR 1,44 FLOPPY DRIVE 

I/O 2S/P7G/PORT 

101 KEY BOARD 

AT CASE W/200 P/S 

SUPPORT UNIX, XENIX, 

DOS. OS/2, NETWORK 



$1399 


$1249 



AMT 386SX-16 MHz 
w/40 MB Hard Disk 


1 M3 RAM 
40 MB HARDDISK 
INTEL 396SX-16 MHz CPU 
MATH Co-PROCESSOR SOCKET 
1:1 2HD/FD CONTROLLER 
1.2 OR 144 FLOPPY DRIVE 
I/O 2S/P/G/PORT 
101 KEY BOARD 
AT CASE w/200 P/S 
SUPPORT UNIX. XENIX, 

DOS, OS/2, NETWORK 


$995 


COMPUTER SYSTEMS: VGA MONITOR AND VGA 

16 BIT CARD (1024 x 768).$445 


MEMORY UPGRADES 


COMPAQ MEMORY 


De sk Pro 2S^E, 366-2 0/20E/25 

1A® 113131-001 . 1139.00 

Am 113132-001 .. $369 00 

Desk Pro 286N, 386N and 386SX 

2M0 1186B9-001 .. $225.00 

4 MB 116690-001 _ ..,.$590.00 

Desk Pro 366S 

1MB 113646^001,,... . $139.00 

4MB 112534-001.... . $369.00 

Desk Pro 386-33,486-33 A SyitemPro 
2m 115144-001 . $225.00 


AST MEMORY 


0re vo-296. Work stai ion 

S12K KIE 500510-010 ....., $59,00 

2MB KU 500510-002... ____ $172,00 

Premium 399-16/200 

1^0 KjI 500510-007 .. $96.00 

4 MB Kil 500510-008 _ „„ $369.00 

Premium 396-20 

1MB Kit 500510-003 . .$150.00 

4MB KIL 500510-004 . $369.00 

0ravo-336SX 

2 MB Kil 500510-002 .... $172.00 

4 MB KH 5 00510-008 . $369.00 

Premium 385-SX/25/33 $ 466-25 
1 MB 500718-OO2 . . . $60.00 


HEWLETT-PACKARD MEMORY 


Vectrs QS/16S 

1MB O1540A. $112.00 

4 MB D1542A,. ,.$349.00 

Vectrs GS/20PC, RS/25PC *i>d 20C 

1MB D1640A^.._..,...$126.00 

4MB D1642A„,_, w __ $365.00 

Vedra 486PC 

1MB D2150A. $115,00 

4 MB D2151A_ $380.00 


IBM PS/2 MEMORY 


Model* 30-206, Exp, Board 1417250 

512 K Kil 30F5348.,. $54.00 

2MB Kit 30F5360..$175.00 

Model* 70-E61/121,55SX, 65SX 

1MB 6450603,,. $95.00 

Model* 70-E51/121, MZ, 55SX.6SSX 

2MB 6450604 . $179.00 

Model* 5SSX, 65SX, 34F3077 & 34F3011 

34F2933. .$495.00 

Model* 70-A21 

2MB 6450600 .,,,.$170 00 

Mode** 90-141 

1MB 6450375 $145.00 

Models 80-111/311 

2MB 6450379 $269.00 

All Model* TO and 80 

24MB n£M 6450605 . $499.00 

2-14MB W/2M34F3077.$599.00 

2-16M0 ^4M34F3077.....$999 00 

Model* 50, 502, 5S SX 860 
2-flkB 1497259 ..-.$599.00 


LASER PRINTER MEMORY 


Hewlett-Packard Laser Jet IIP $ III 

1MB 33474B_ ,.$130,00 

2MB 33475S....5150.00 

4MB 33477B_. _$t9900 

Hewlett-Packsrd Ltser Jel IIP $ III 

1MB 33443B_._ *135.00 

2 MB 33444 B-$150.00 

4 MB 334450. $199-00 

IBM Laser 4011 and 4019s 

2MB 1039137___*369.00 

3.5MB 1038675 .,......,..$46990 

Canon LBP-8ll,3IIR,8irT 

2MB S631&80.,,._ *225.00 

4M0 Part iN/A..„...S439.O0 


LAPTOP AND PORTABLE 1 
MEMORY 


TOSHIBA MEMORY 


1ME 

Model 1O005E/XE . ........ 

.,.$329.09 

2MB 

Model 1OQ0SE/XE ... 

... $469.09 

2MB 

Modd T12C0XE 

.... $299.09 

2MB 

Model T160S. 

...$259.00 

2MB 

Model T3100E .. 

...$175.00 

2MB 

Modal T3100SX... 

,,.$175.00 

4MB 

Modal T3100SX _ 

$689.00' | 

2MB 

Model T3200SX.. 

...$175.00 

4MB 

Model T3200SX.. 

... $669 00 

2MB 

Model 5100 ___ 

...S289.0O 

2MB 

Model T5200.T0500 .. 

.,.$185.00 

9MB 

Model T5200JS509.. 

.$1390.00 


ZENITH MEMORY 


1MB 

SupfrrSporl 256 $ 28BE 

,,.$199.00 

2MB 

Supe rSpcrt 296 6 236E ... 

...$455.00 

2MB 

Supe fSpori SX/AIpha. 

...$455.00 

4m 

SuperSfMrt SX/Beta 

,..$455.00 


COMPAQ MEMORY 


1MB 

Portable LTE 296. .. 

...$195.00 

2MB 

Portabta LTE 296 __ 

... $299.00 

1MB 

SLT 286___ 

..,$245,00 

4MB 

SLT-286 .. 

.$1395.00 


NEC MEMORY 


1MB 

Prost»ed286 .. 

.,.$270,00 

2MB 

Prospoed356 .. 

...$450,00 

ZENITH MEMORY 

Zenith Z*3S6/20/25'33 $ 33£ 


1MB 

ZA36/38O0ME .. 

.$99.00 

4 MB 

ZA38O0MK ... 

...£675.00 


Zenith 2-386/20/20/25133 

2MB ZA3600ME ... $199,00 

Zenith Z-396 SX 

2 MB Z-605-1 „... $255.00 


MATH COPROCESSORS 


INTEL 

8087 5MHz ... ,$90,00 

8087 2 6MHz... ..... $116.00 

S087-! 10MHz ..... $15S 00 

80287-6 6MHz ................. $130.00 

80287 6 6MHz . ....$185.00 

B0207XLB/1OMHZ .. ..$18500 

B0287XTL12 MHz (Laptop)_ __ $210.00 

00287 10 10MHz . .... . .. . .$185.00 

8QC297T2 12 Mil ... $195,00 

00387SX-16 ...—__ $285.00 

603B7SX-2O .:_«—™ $310,00 

00307DX-2O .. m . ......... $349.00 

69387DX-25 . ,.,.,$42500 

6O307DX-33 ......™ $525.00 

WEITEK 

3167-20 20MHz .. $300,00 

3167-25 25MHz .. $350.00 

3167-33 33MHZ.., _ S&DO.OO 

4167-25 fifrlz . ....,$600.00 

4167-33kHz .... .. .. $1050,00 

CYRIX 

93087-16 1 6MHz . . $260.00 

83087-20 20MHz .. $295.00 

03087 25 25MHz ... $360.00 

93087-33 33MHz .. $440.00 

93SX87-16 16MHz .. $235 00 

935X87-20 20 MHz ... $260.00 

MT 

6C97-8 _ $165.00 

9C287-10 _ S175.4KI 

6C287-12 . ...$200.00 

9C267-20 $230.00 

8C367-20 .. $265.00 

9C387-25 .. $350.00 


60C287-10 . 
60C28M 2 . 


AMD 

..... $ 110.00 

. w ... ,$130 ,00 


r 

D R A 

M 


1 

PRAM IMGXI 

DRAM 64X4 

DRAM 256X4 

1 MGXI-120NS S5.00 

44&4-15. 

...$1.50 

256X4-1 EONS,,., 

$5 00 

1 MGXi-t DON X. 5.23 

4464-12. 

.1 M 

256X4-1QQN5 . 

..5.5C 

1 MGXJ-flDNX ...5.S0 

4464-10. ... 

2 50 

256X4-SONS 

. 5.73 

1 MGXI-70NX ,..5.7& 

DRAM 266X1 

256XJ-STATIC COL 

1 MGX1-60NX...7.50 

23GXH5CNS.. 

...$1.79 

51258P10.^ . 

$299 

PRAM 54X1 

256XM20NS.. 

. , T.G9 

AM ^OO-Ofl .. 

...3.00 

4104-150 .12.00 

2-5GXMOaNS.. 

.2-00 

AM SO0-07 . .... 

..3.25 

4164-120 . 2.50 

266X1-SONS.... 

. 225 

AM ZSO0-60.. 

..4.50 

4164-100 275 

256XF70NS .... 

. 235 

1X4-60 ZJPP ... . 

35.00 

4164-M ..^.,,,3.00 

256XI-60NS ..... 

. 3 99 

1X4SDSTTZIPP 33.00 


II III! I'H I » 

256x3-10 . 16.00 

256x9-90 ....„. 15.00 

256x9-60 ...... 23.00 

APPtE-MAC 

lMxe-70 .. $60.00 

lMxB-10 $40.00 

1Mx9 80„ . $45.00 

4x6-00 $210.00 


IBM TYPE 

AM e.® far SPPS 

4 MSX9-50 5260. DO 

1MX9-60_6O.0O 

1MX9-10.45.00 

lMtx&40 ,,49.00 

1MX9-70....51,00 

256x9-70 20,00 


68020 16MHz ..,$129.00 
20MHz ..,.,169.00 
25MHz..... 179.0O 
33MHz..... 199.00 

68030 16MHz.129 00 

25MHz.199,00 

68010 16MHz.._,600O 


CPU CHIPS 


803660*’19 .......,..$250,00 

800S6DX-20 ^l'^„,325-0O 
60386DX-25 426.00 

60G6GDX 33 ....... „,„450.Ot) 

8038691-15 . ...21000 

&QH6U-20 _...:..,...215.00 
SQ486DX-25 (B6)..... &50 00 
«W0GDX-33(B3 ,,.1150.00 


00280-0 (PLOC) . 15.00 

00286-to (PLCC) ... HSlOO 
50286,12 (PLCC) .,.20.00 

52385-20 . 60 00 

52355-33 75.00 

V-20-S.. 5.00 

V-20-10 . 10.00 

V’3010...,,.,^ . 10 00 
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THE FASTEST 80486 & 80386/40 MHz 
15 Mips, FASTER THAN EVEREX STEP & ALR 


FEATURES 



SYSTEM BOARD I 


MODEL 

CACHE 

MIPS 

OK 

4M 

406/33 

64K 

15.2 

1995 

2195 

4B&25 

04K 

11.4 

1495 

1695 

306/40 

64K 

90 

995 

1195 

306,''33 

64K 

0,3 

695 

1095 

386/25 

64K 

6.2 

795 

995 


'256K Cache Available 

| SUPER TOWER | 

\mja 


- 5 Half H!. Drive Say 

- 2 Full HL Drive Bay 

- 250 Watt UL Power Supply 

* Dual Fans 

* Double Security luck 
■ Wheels / Caster 

* Front Display Panel 

* Excellence For UNIX & NOVELL Server 

* UPS Optional 

TECHNOLOGY POWER ENT., INC. 


* 64/256K Write Back Cache 
■ Burst Mode Design 

* Shadow Ram on Video & Bios 

* 64MB 32 Bit Memory Expansion 

* Baby size with Eight Expansion Slot 

* Unix* OS/2 & Novell 10G% Compatible 

* One Year Full Warranty 

- Made in USA _ 

Complete Desktop System With 
1,2 MB Floppy, HD'Floppy Controller. 
101 Keybrd And 4MB Memory 


MODEL 

BASE 

MONO 

VGA 

436/33 

2595 

2770 

3046 

436/25 

2095 

2270 

3545 

336/40 

1595 

1770 

2045 

336/33 

1495 

1670 

1945 

336/25 

1395 

1570 

1645 


’FCC UL & CSA Approval 

’Tower Add $200 & Hard Disk Available 


MONITOR 


VGA. 31500 

MULTISCAN .41S.G0 

SUPEH VGA 345,00 


UNIVERSAL 3V2-5V4 KIT 


FLOPPY. 500 

HARD DISK.5.00 


INTEL MATH-CQ 


60387-20. 34500 

80387-25.*.43500 

80387-33.540.00 


DRAM 


4M x 9 - 80 300.00 

1M x 9 - 60__ 59 00 

1M x 9 - 70 69 00 


HARD DISK 


MAXTOR IDE 40MB .26500 

TOSHIBA IDE 100MB 486,00 

MAXTOR IDE 200MB .869.00 


47273 Fremont 81 vd, Fremont GA 94539 
Tel: 415-623-3618 Fax: 415-523-3840 


$336 

Qty. 5 




f^CoMPixom 


9,600-38,400 bps 
MODEM...$169 

NOW you can afford a SPEEDMODEM. The CHAMP - has a raw 
speed of 300 - 9600 bps and 4:1 data compression for throughput 
up to 38,400 bps. Dynamic Impedance Stab\lizatioo provides 
robust performance on noisy telephone circuits. The COMBO * 
adds 9600 bps send/receive T full-featured FAX with VOICE MAIL 
upgfade,„totaJ communications capability-only $279. Both come 
with a 30-day money back guarantee, 5-year warranty and made in 
USA. BYTE magazine said our 2400bps modem was "a real 
dear*...well we’ve done it again! See for yourself.-. * 3 / 89 p 102 

408732 4500 CALL NOW 800 228 6648 Fax 408732-4570 


ANNOUNCING: 


AN ADVANCE IN 9-TRACK OF 
VERY SMALL PROPORTIONS. 



OverUnd Dais's OD3210, the smallest autoloading 9-tracfc tape drive in the world. 


While everyone else is downsizing and simplifying 
computers and peripherals, 9-track tape drive manufacturers 
have somehow managed to buck this trend with drives that 
are huge and heavy or awkwardly manual loading. 

Too bad for them. Introducing the OD3210, designed 
and built by Overland Data to bring 9-track into the modern 
office. It l s incredibly compact. Portable. Whisper quiet 
Uses only 45 watts. And is extremely reliable. No other 
drive has fewer moving parts. Best of all, it J s surprisingly 
affordable. 

The 003210 comes with a two year warranty, expert 
toll-free support, and the ODI Special Service Program. 

So call us. And find out why some of the best advances 
are the smallest ones. 


1-800-PC9-TRAK 

J1-800-729-8725J 

0ift,Hlone: 1419471-5555 • FAX: I -619-571 -DM2 


SCI OVERLRflD DRTR 

San Diego, CA 



Handwriting Recognition 
Software for Data Entry: 

* Faster than a data entry clerk 

* More accurate than manual entry 

* Puts your desktop scanner to work 

* Reads numbers, letters and punctuation 

* Input data from multiple choice check boxes 

* $895, Eval kit with complete manual: $79 


Master your data entry problems. Design forms with 
Windows DTP or word processing software, aided by 
the PaperKey font. Fill in your forms with pen or 
pencil. Store data in any database via ASCII file or 
DDE. Paper Keyboard makes it fast and easy. 


Datacap Inc. 

914 347-7133 Fax 914 347-7136 

Five West Main Elmsford N Y 10523 

L_ J 
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Failsafe Novell Subsytems 


Flawless Performance 

The power user's first choice, FerisoTs subsystems 
offer failsafe peak performance without stretching 
your budget. DOS, OS/2, Xenix, Netware 286 & 
586 for both AT & PS/2s. No compatibility issues. 
No problems. It's that simple. 

/ Caching Comratlers / Disk Mirroring & Duplexing 
/ Torture-Tested Drives with 24-hour Burn-in 



1 GB Erasable 
Optical Subsystem 
For NOveU $5249 
For DOS $4851 




*We kick our 
5J5 {! Drirn 
for 5 Years! 1 


the Box 
Integration! 


System Capacity' 

Access 

Interface 

Price 

AT 

86 MB 

1H ms 

IDE 

$455 

AT 

120 MB 

18 ms 

ESDI 

$803 

AT 

120 MB 

18 nrs 

IDE 

$549 

AT 

158 MB 

14 ms 

ESDLSCSI 

$996 

AT 

im mb 

15 ms 

IDE 

$871 i 

AT 

2.(3 MB 

15 ms 

SCSI 

$961 t 

AT 

338MB 

16 ms 

HSDLSCSI 

$1443 

AT 

652 MB 

16 ms 

PSD I,SCSI 

$2065 

PS/2 

15U MB 

1 14 ms 

ESDI 

$1269 

PS/2 

330 MB 

j 16 ms 

ESDI 

$1736 

PS/2 

652 MB 

: 16 ms 

! ESDI 

$2343 


□ Drive, Controller, Cables and Sot ware included with Subsytems 

CaiJ for Perisofs Complete Product Catalog 

800 - 447-8226 






Fax: -I0H-98S4431 Support: 80ft-22$4i489 
International Tel: -iOH-988-2232 


J 


The Editors Could Not Agree More... 

‘FCS 386: DX POWER FOR AN SX Price” 

PC Source Mopozhe 



STANDARD FEATURES 


> 1 MB PAM Exp. to 0 MB 

■ liMflFlocieiV 

2 Serial, 1 Porotel, I Soma Port 

■ 14 Super VGA 1024 x 760 .26 Monitor 

► 40 Msg Head Drive 

- 16 &t SVGA Cord S12K 
* Mid Tower Case with 200 PS 
, Runs DOS. OS/2, UW/XfNlS 
. AMI BIOS 
1 101 Kevboord 



OTHER SYSTEMS WITH SAME CONFIGURATIONS 

IIM9 2SfrlAMhz: S1WB 336-25 Wu: *1599 

M4 25C MITJI ttAK Coc*W *1 TOT 304.33 Mhz; f&iK Cache *1999 436-25 Mhi Cache S2T99 

434-33 bMu /64K Cache 1329* 


... 


mm 


AH Features, t MB RAM. \ M MB Floppy. 40 MB Had 
Drive.'VGA Display. DOS ® Canying Case. Weight 14k. 
2Btr 20 386SX-16 386SX-20 

$1799 $1799 $2149 


mmmm 


/-:o 


AH features: 1 MB RAM, I 44 MB Floppy. 40 hffi Hard 
Drive VGA Deploy, DOS & Carrying Casa. Weight 7b 
206-12 386SX-!6 396SX-20 

$1599 $1999 $2199 


...... ......... ...... 


SPECIAL SALE 

sras 


mmmm 




2e6-l2Mh2. 

266-16 Mhz .. ... 

366 SX E6Mhz. 

3S65X.-20/64 K Cache,,, 
366-25 Mh;. 


..8 120 3B6-25 Mhi/64 K Cache-., ... 

149 366-33 MK2/64 K Cache. 

349 436-25 Mhz/64 K Cache ISA .. 

.. 546 466-33 Mh7/64k Cache ISA.. 


625 


?0Q 

750 

1399 

1999 




Seagate 5T-157A, 44 MB. IDE . 

Seagate ST-296M 64 MB, SCSI . 

Seagate ST-1 1Q2A, 89 MB. DE 

Seagate ST-1 \MA. 128 MB. IDE. 

209 

. 319 

399 
. 460 

Maxtor S76C£,6fi0M8. ESDI. 

Quantum PtoDr 4QAT. 4QMB.19M5... 

PtqDt boat . 0CMB. 19hC.. 
Qucntum POLiS 105AT. 105MB.17M5 

Seagate ST-12Q1 A. T 7 7 MB. IDE 

. 779 

Quantum ftoDR 21 DA. 210MB JDC. 

Maxtor LXT-200.200 MB. IDE 

Maxtor 630OE. 340 MB, ESDI . 

... . 799 
.. . 1249 

Conner CMlfM. 100 MB. IDE ... . 
Conner CP-3204.200 MB. IDE. 


1B99 

269 

425 

495 

049 

449 

799 


■ PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 


404-441-1911 


First Computer Systems, Inc. 

3953 Pieasanidate Road Suite 114 
Atlanta Georgia 30340 


FAX: 404-441 -1856 


1-800-325-1911 


Circle 117 on Inquiry Cord 

I'D ECO I CP Ci 11A1 


Move From DOS" to UNIX* 
Without Compromising 
Your Standards 


Is the productivity of your workgroup hindered 
by the inability to share programs, resources, and 
information? 

If so, then let Archer Business Products, Inc., 
registered resellers of SCO T * WordPerfect®, and 
Lotus® products, release your company from the 
proprietary trap* We carry a large selection of 
UNIX operating system software, spreadsheet, 
database, office automation, word processing, and 
management tools. In addition to getting the best 
UNIX software, you'll receive free technical sup¬ 
port, competitive pricing, compatibility verifica¬ 
tion, prompt shipping, and personal service. Do 
what many UNIX users have already done. Call 
today for your free catalog of UNIX business ap¬ 
plications. 

1 - 800 - 288-8996 

CcnliiL Monday-Friday 



Archer business products, inc. 

427 S. Boston Ave., Suite 614 

Tulsa, OK 74103 BY591 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 


VOICE MASTER KEY * nvniJ , 
com vc. 


WQMJW Tjli, 

© V 

tfT MITO HiQh LOW "ItlrMhE 


w UFT AJJTO 


H »M KQltf 

4 . 

“« SELiCT 



FOR prod ucTrvnr. presentations, software design. 

ENTERTAINMENT, LANGUAGE TRAINING. EDUCATION. MOHE.,_ 
SPEECH/SOUNO RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels A four-voice music synthesizer is inducted also I 
VOICE RECOGNITION TSR utility allows you lo add voice command keyboard 
macros to your CAD. desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to $4 voice commands in RAM at once-more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-dad 
steel, Attaches to parallel printer pon without affecting normal printer operation (U.S- 
Patent 4,812,847). Headset microphone, printer cable. 9 volt AC adapter (i 10 volt 
UUCSA listed), and comprehensive user manual included. 

OUALrTY THROUGHOUT. MADE IN USA. ONLY $21 9.95 
ORDER HOTLINE: (503) 342-1271 Mon-Fri, 0 AM to 5 PM PST 

Visa/MasterCard, company checks, money orders* CQDs (with prior approval) 
accepted. Personal checks subject (o 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge for delivery In USA and Canada, Foreign 
Inquiries contact Covox for C&F/CIF quotes. OEM configurations available, 

30 DA Y MONEYBACK GUARANTEE /E NOT COMPLETED YSA TtSFfED. 



CALL OR WRITE FOR FREE PRODUCT CATALOG 

COVOX INC. 

875 Conger Street 
Eugene. Oregon 97402 


TEL (503) 342-1271 
FAX (503) 342-1253 
BBS (503) 342-413S 
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WE GUARANTEE LOWEST PRICING ON: 

• SEAGATE, CONNER MINISCRIBE HARD DRIVE 

• INTEL COPROCESSORS 

• 84 & 101KEY KEY BOARD 

• ALL ADVERTISING MEMORY UPGRADES 

• PLUS ANY OTHER ITEM IN THIS AD 


WE OFFER: 


2MB FOR IBMPS2 

• Equivalent to 6450604 or 30F5360 • 5 Year Warranty 

Your Price 129 00 Each 

HEWLET PACKARD MEMORY BD 

• 2Meg for HPII-HP-Ill or III D (Specify) • Expandable to 4Meg 

Your Price 138®“ 


• SAME DAY SHIPPING ON 98% OF ORDERS 

• INTERNATIONAL ORDERS RECEIVED WITHIN 
2 DAYS BY DHL 

• PURCHASE ORDERS FROM QUALIFIED FIRMS BY FAX 

• LARGE QUANTITY PRICING, WE STOCK WHAT WE SELL 


BOCA RESEARCH COMPAQ MODULES 

Boca Ram 50/60 0-4Meg 99 00 Boca Ram 50Z 0-2Meg 99 00 * Part Number 113132-001 • For Compaq DeskPro 286E, 386/20E 25€ 

Boca Ram XT 0-2Meg _ 129" YOUr Price 239 00 ^ 

INTEL COPROCESSORS SPECIAL 

80387-16 249“ 80287-10 149“^i 1 

80287-6MHZ 89“ 


BOCA AT PLUS MEMORY BO 

16 BIT MEMORY BOARD FOR 286, 386 AT 

OK-8Meg Bd • 4 0 LIM Compat • New 5 Yr Warr • Conventional, 
Expanded & Extended Memory • Supports DOS, OS/2, LIM/EMS & EEMS 
OK -112” 2 Meg -219- 4 Meg - 319“ 8 Meg -499” 


1 {COMPAQ (BOARDS & MODULES) 


TOSHIBA MEMORY 


: IBM PS2 (BOARDS 8 MODULES) 


DESKPRO 286 

DESKPRO 

286N, 386N 

386SX/20 

DESKPRO 

386/16 


DESKPRO 

386s 


OESKPRO 
386/20, 25 286E 
DESKPRO 
386/20e/25E 
DESKPRO 
386/33, 486/25 
SYSTEMPRO 

PORTABLE 


SLT/286 
LT E/286 


PORTABLE 

386/20 


SLT/386S 


Description 

256 x 9 IBM 
1 Meg x 8 Apple 
IMeg x 9 IBM 
4Mog x 9 IBM 


Memory 

Compaq 

"tour 

Added 

Equiv. Part 4 

Low Price 

512K Kit 

113012-001 

59“ 

1MB Module 

118688-001 

79“ 

2MB Module 

118689-001 

148“ 

4MB Module 

118690-001 

418“ 

1MB Board 

108069-001 

299“ 

2 MB Board 

108069 W/71 

348“ 

1MB Kit 

•C-SCr- ir | 

129“ 

4MB Board 

108070-001 

699“ 

4MB Kit 

108072-001 

318“ 

1 MB Board 

113633 001 

189“ 

4MB Board 

113634-001 

399“ 

1 MB Module 

113646-001 

104“ 

4MB Module 

112534-001 

279“ 

1 MB Module 

113131-001 

98“ 

4MB Module 

113132 001 

238“ 

1MB Board 

113644-001 

189“ 

4MB Board 

113645-001 

399“ 

2MB Module 

115144-001 

169“ 

8 MB Module 

116861-001 

899“ 

32MB Module 

116568-001 

5800“ 

- PORTABLES * 



512K Kit 

107331-001 

49“ 

INTFC BD 

107806-001 

99“ 

EXP BO 

107811 001 

249“ 

2MB Kit 

107332-001 

135“ 

1MB Module 

110235 001 

198“ 

4MB Module 

110237-001 

649” 

512K Board 

H7ffl7001 

199“ 

1MB Board 

117081-001 

128“ 

2MB Board 

■ 17061002 

185“ 

1 MB Kit 

1(0651-001 

228“ 

INTFC BD 

107707-001 

99“ 

4MB Board 

107653 001 

799“ 

4MB Ext Board 

107154 001 

799“ 

1 MB Module 

106303-001 

225“ 

2MB Module 

106304-001 

395“ 



Memory 

Toshiba 

Your 

Toshiba Model 

Added 

Equiv. Part # 

PC14-PA8311U 

Low Price 

PORTABLE 2000SX 

1MB BO 

198“ 

T1000SE & XE/LE 

2MB BO 

PC14-PA8312U 

288“ 

PORTABLE Tl200xe 

2MB BO 

PC13-PA8306U 

178“ 

PORTABLE T1600 

2MB BO 

PC8-PA8302U 

158“ 

PORTABLE T3100e 

2MB Ml 

1PC9-PA8341U 

158“ 

PORTABLE T3100SX 

2MB BD 

PC15-PA8308U 

158“ 


4MB BO 

PC15-PA8310U 

458“ 

PORTABLE T3200 

3MB BD 

PC6-PA7137U 

298“ 

PORTABLE T3200SX 

2MB Kit 

PC12-PA8307U 

158“ 


4MB Kit 

PC12-PA8309U 

458“ 

PORTABLE T5100 

2MB BO 

PC7-PA8301U 

178“ 

DESKTOP T85O0 n „ 
PORTABLE T5200 UH 

2MB Kit 

PC10-PA8304U 

168“ 

8 MB Kit 

PC10-PA8313U 

995“ 

1111111 m 

m ii i r i 

Mnftvt 

i ::::: 

’ *11 : : : T I - III 


Memory 

Zenith 

Ybur 

Zenith Model 

Added 

Equiv. Part 4 

ZA3800ME 

Low Price 

Z386/33/37E/25/20 

1 MB Module 

99“ 


4M8 Module 

ZA3800MK 

399” 

Z386/25/33 

1MB Module 

ZA3600ME 

99“ 


2MB Module 

ZA3800MG 

189“ 

2248, Z286LP. Z386SX 

2M8 Module 

Z-605-1 

199“ 

TURBO SPRT 386386e 

1 MB Kit 

ZA3034ME 

259“ 

SUPER SPRT 

2MB Kit 

ZA180-64 

395“ 

sx 

2M8 Krt 

ZA180-86 

395“ 


2MB lOt 

ZA180-87 

395“ 

SUPER SPRT 286 

1MB Kit 

ZA180-66 

179“ 

286e. SX 

2MB Krt 

ZA180-64 

325“ 



Memory 

IBM 

Ydur 

IBM PS/2 Model 

Added 

Equiv. Part f 

Low Price 

PS/2 25/286 

512K Kit 

30F5348 

39“ 

30-286. 50 & 60 

2MB Kit 

30F5360 

129“ 

PS/2 5QZ * 55-SX. 65SX 

1MB SIMM 

6450603 

69“ 


2MB SIMM 

6450604 

129“ 

(Above installed on Expansion Bd 1497259) 


55SX & 65SX 

4MB Module 

34F2933 or 87F 9977 

369“ 

(Above Installed on System Bd) 


50,50Z. 55SX & 60.65SX 

2-8MB Board 

1497259 or 6450609 

499“ 

PS/2 

1MB SIMM 

6450603 

79“ 

70-E61 061, 121 

2M8 SIMM 

6450604 

129“ 

PS/2 70-A21 AX1.BX1 

2MB SIMM 

6450608 

139“ 

PS/2 80-041 

1 MB Module 

6450375 

108“ 

PS/2 80-111,121311321 

2MB Module 

6450379 

168“ 

80-A21. A31 

4MB Module 

6451060 

378“ 

PS/2 

2-8MB Board 

645605 OR 

398“ 

ALL 70s* 80s 

2 14MB Board 

34F3077 OR 

529“ 


4-16MB Board 

34F3011 

795“ 




8J:X rsSS 

256 x 1 - 

256 x 4 
i Meg x 1 


150NS 
1 “ 

? 

m 0 z 


120NS 100NS 80NS 70NS 


2 >» 

1 “ 

5 M 


2 “ 

1 “ 


3” 

1 - 2** 


wmmmm 




120NS 

100NS 

SONS 

70NS 

60NS 

19“ 

24“ 

29“ 

26“ 

39“ 

_ 

57“ 

59“ 

71” 

79“ 

55“ 

57“ 

59“ 

69“ 

74“ 

— 

— 

— 

299“ 

319“ 


RAM 3000 OELUXE Up to 3 Meg (EMS) 4 0 OS/2 Back up base QQ0Q 
memory* expanded &/or extended memory. Uses256K D-RAM Sf5f vw 
RAM 8000 0-8MG capacity base, extended or expanded memory any combr- 
nahon Compatible w/Lotus. Intel, Microsoft. EMS 4 0, EFMS Support^ nnn n 
Mutti-Taskmg & DMA MuitiTasking In hardware Uses IMG D-RAM la“ uu 
RAM 10000 0-10M8 extended or expanded memory Compatible 4 ^ nnn 
with Lotus. Intel, Microsoft. EMS 4.0 Uses 1 MB D-RAM 1 #9 UU 



Memory 

HP 

Vtouf 

Model 

Added 

Equiv. Pari 4 

Low Price 

HPII & 110 

2MB Module 

334446 

138“ 


4MB Module 

334456 

228“ 

HP3 & HID 

1 MB Module 

33474A/B 

98“ 

HPIIP 

2MB Module 

33475A/B 

138“ 


4MB Module 

N/A 

238“ 

CANON LBP4 

1 MB Module 

N/A 

199“ 

CANON LBP 

1MB Module 

N/A 

98“ 

811. 811R, 81 IT 

2MB Module 

N/A 

148“ 


4MB Module 

N/A 

238“ 

IBM LASER 

1 MB Board 

1039136 

148“ 

MODEL 4019 

2MB Board 

1039137 

198“ 


— OVERSTOCKED. . .CALL 800-654-7762. 


60 MEG TAPE BACKUPS 

f/WC 


65MB per minute 
Wangtec 5099EN24 drrve 
Controller • Menu driven • Software 
DC600 cartridge • Easy installation 

Your Price 429 00 


List 999°° 

Wangle* 40MB backup works oft 


* Direct AT Replacement 
I Drl 


UL Appr. 
rve Connectors 


110/220V • 4 C 

List 99“ Your Price 49 00 

150 Watt lot XT 49" 10 tor 46" each 




DAISY WHEEL {PRINTER 

• 14CPS Letter Quality' 

• Manufactured by Sitvcr Reed 

• IBM Centronics Parallel Interface 

• New 90 day warranty 

List 1149“ Your Price 99 00 

12 CPS ve rsion tor 71- 6 ft. Cable 

mum m 

• MicroSctence 612 • W Height 5%’ 

• MFM 6 Month Warranty 

List 299“ Your Price 69 00 

w/8 Bit Controller Add 55“ 20Meg Drive 



. .30 - 70®/o OFF — 

mm m , m. m mm ft « mm mm , jrnm. a a m mm 1 

j 1} I ] 1 TTlMgB lwRP 1 D RIVE } 


» MimScnbe 3085 
» MFM 20MS - Vi Height 5Vi" 

» Works off XT or AT Hard Drive Controller 
* 6 Month Warranty 




10 for 329“ each 


99“ 


■ Uses existing dnvers m W»ndows’ & writs WMicrosofl or IBM OS/2 rimers 

• Menu Maker utility software for non-mouse applications • TeiePAINT 7 ” 

• IBM PS/2 mouseport connector • User manua: • Custom Pen Holder 

List 149“ Your Price 49°° 


• New 1 Yt Warr • Works on XTXT & 386 s • Low Cost 
High Ouakty by Mitsumi fOIKey 49“ 

List 79“ Your Price 19 00 


List 899“ Your Price 349 ## 

| M BIT HARD DRIVE C ONTROLLER 

• Western Digital 1003MMI • 2 1 Interleave 
• Works with all MFM Harddrives 

List 199 “ Your Price 29 00 

WD 1003 MM2 same with floppy support 89* 

11 FAX CARDW/jNIpIlliAtiy MODEM ~ 


Automatic Group III Digital Fax • Bkg. operation * 
modem t H 


scann pages • Hayes compat 

• Software-telephone cord _ 

• New, lactory sealed List 695 


Send text, screen images, 
Fax 9600/7200/4800/2400 


Your Price 149 00 


ffiSlSS 

• Fully Hayes Compatible • Monitor Speaker with Volume Control 

• 24CXV30U Baud Transmission Rate • Addressable COM 1,23,4 

• Compatible w/IBM PC, XT, AT & Compatibles • 2 Yr Manu Warranty 

• Full Duplex Operation • Complete w/Sottware • Auto Dial/Auto Answer 

Internal 69- External 89“ 

MITSUMI: 360K V> Ht 5% 

1 2 Meg 5'/« Grey Face 
720K 3 Vt” Drive W/5VT mounting 

1.44 Meg Jl* w Drive w/5W ' mou. .. . 

360K Tandon TM100-2 Full Ht (The original IBM) 


UIICIIIOJ 

m 


79" 


8087 

8 Bit 

5MHz or less 

79“ 

80307-16 

m 

249“ 

Bora 

8 MHz 

109“ 

80387-20 

20MHz 

349“ 

80671 

10MHz or less 

149“ 

80387-25 

25MHz 

449“ 


16 BH 


80387-33 

33MHz 

549“ 

80287 

6 MHz 

89“ 

8Q88H9( 


285™ 

80287-8 

8 MHz 

189“ 

80387-SX20 

310*® 

80287-10 

infvi-r 

149“ 

80287-X 


198“ 

80C287-12 Laptop 

199“ 

80287-XLT 


204“ 




UTMliU- 


FOR HARO IOE Controller 39“ 

DRIVES: 16 Bit WD Controller 2 1 109“ 
FOR FLOPPYS: Super Floppy Controls 1.2, 




AT KIT 

XT KIT 

ST157A 

45mB 28msec 35" IDE 



ST11Q2A 

89m8 19msec 35" IDE 

(389 


ST1144A 

i25m0 19msec 35" FOE 

(489 


ST1239A 

210mB 15msec 35" IDE 

(799 


ST225 

20m6 65msec 

(199 

(249 

ST238R (RLL| 

30m6 65msec 

(219 

$279 

S72S1-1 

42m0 28msec 

$249 

$319 

ST277R-1 (RLL) 

65mB 28msec 

(339 

(389 

ST4096 

80m6 28msec 

(549 

$598 

ST4144 (RLL) 

T20mB 28msec 

(649 

$699 


8 Bit WD Controller 59“ 
16 Bit Eve rex HO/Floppy 1.1 99“ 
360K. 720K & 1 ^Drives 69“ 


m lortf 32MI| contrsatr • K ills include cMn milt software lonr 32HHII 


14” VGA MULTISCAN 1024 X 768 28 Dot • New 1 Yr WGrr 
14' VGA DEMO 640 X 480 .31 Dot • 3 Mo Warr • Looks New 


289“ 


_c 


40 Meg 18 Mil Sec 349 100 Meg 18 Mil Sec. 4 


200 Meg 18 NB Sec. 149 


sisSSSiBllg 

MonoGraphics 29“ Color Graphics 29- (Both Hercules Compatible) w/Par Port 
Mono Card Text Only (New Manu by Sperry) — 

VGA Card 1024 x m (256K Exp 512K) 

STB mono/color card 29“ EGA Card 


unucno unlt 

800 - 654-7762 

TECHNICAL / CUSTOMER SERVICE / ORDER STATUS: 

702-294-0204 

FAX 702-294-1168 


* only Ail products 3rd parly 

• WE ACCEPT INTERNATIONAL ORDERS 

• WE ALSO PURCHASE EXCESS 
INVENTORY-FAX OR CALL 

• NO SOFTWARE RETURNS 

ALL PRICES FINAL 

vifuMConL 


NO SURCHARGE FOR MC/VISA 

TERMS’ 

MC • VISA • AE • COD CASH • NET 

• Purchase Orders from Universities, 
Fortune 1000 & Government Agencies 

• Personal Checks • COO add S5 lOO 

• 2tm Restocking Fee on Returns Within 30 Days 

• No Refunds After 30 Days - EXCHANGE ONLY 



AD# 

B591 


SE HABLA ESPANOL 


684 Wells Road 
Boulder City, NV 89005 


PRICES SUBJECT TO CHANGE 
SHIPPING: (min 8«) UPS 


Circl* 225 on Inquiry Card. 


MAY 1991 -BYTE 359 
















































































Circle 73 on Inquiry Card. 



The TransTerm 5 is a work station data entry/display terminal for on line 
shop floor data collection into PC/AT based systems The unit is one of a 
family of such terminals which feature LC displays for operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 

A multi terminal polling controller (up to 250 stations) and a dBASE III + 
compatible software package are also available. System costs below 
$300.00 per station. Call for info 

Options—backlighting tor display. RS-422 WO. 20 Ma current loop 10 
dBASE is a registered trademark ol Ashton Tate. Inc 

CDZDPUTCBTISE.inc. 

302 N. Winchester • Olathe, KS 66062 • 913 829 0600 • Fax 913 829 0810 



tdustnal & Lab Automation w/fn PCs 

Ai 



1991 PC-Bl'S Data Acquisition & 
Control Reference Guide 


• A/D, D/A, DIO 

• Signal Conditioning 

• RS232/422/485 

• Industrial PCs 

• 286 / 386/486 
CPC Cards 

• RAM/ROM Disks 

• Application Software 


Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408293-6786 

1310 T\illy Rd . *115. San Jose, CA 95122 FAX 40H-29.V4697 


Circle 21 on Inquiry Card. 
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Circle 278 on Inquiry Card. 



^ Simple Technology , Inc. 

✓ LOWEST PRICES ✓ SAME DA Y SHIPPING 

S FULL TECHNICAL SUPPORTS LIFETIME GUARANTEE 

✓ FULLY TESTED ✓ 100% COMPATIBLE 

Sr "Your PC Memory Upgrade Specialists" 



COMPAQ 


PRODUCT PART # AMT. 


1MB Module 113131-001 $115 

Deskpro 386/20E.20.25425E.286E 
1MB Module 113646-001 $115 

Deskpro 386S/16 

4MB Modulo 113132-001 $305 

Deskpro38&20E.20,25425E.286E 
4MB Module 112534-001 $305 

Deskpro386&l6 
1MB Exp. Board 113644-001 $175 

Deskpro 386/20E & 25E 
1MB Exp. Board 113633-001 $175 

Deskpro 386S/16 
4MB Exp. Board 113645-001 $465 

Oeskpro 386.20E & 25E 
2MB Module 115144-001 $155 

Deskpro 386 33. 486/25 Compaq 
System Pro 
1MB Upgrade 118688-001 $75 

Deskpro 286N. 386N 
1MB Board 117081-001 $129 

Portable LTE286 
2MB Board 117081-002 $209 

Portable LTE286 
1MB Board 110235-001 $200 

SLT/286 

1MB Board 118303-001 $200 

SLT 386 

2MB Board 118304-001 $329 

SLT 386 

2MB Kit 107332-001 $179 

Portable III 


LASER PRINTER MEMORY 


1MB HP IIP & III &IIID $99 

2MB HP IIP & III & HID $145 
4MB HP IIP & III & HID $245 
2MB HP II & IID $145 

4MB HP II & IID $255 

1MB IBM 4019&4019E $155 

2MB IBM 4019&4019E $218 

3.5MB IBM 4019&4019E $290 

1MB Olivetti PG108 & PG208 $159 

2MB Olivetti PG108 & PG208 $209 

4MB Olivetti PG108 4 PG2O0 $399 


HEWLETT- 

PACKARD 


PRODUCT PART * AMT. 

1MB KIT D2150A $75 

VECTR 486PC (Inst in Parrs) 

4MB Kit D2151A $275 

Vectra 486PC (Inst. In Parrs) 

8MB Kit D1252A $599 

Vectra 486PC (Inst. In Parrs) 

2MB K/t D1354A $125 

VectraOS.16S4ES.12PC 
1MB Kit D1540A $75 

Vectra OS'16S 

4MB Kit D1542A $255 

Vectra OS16S 

1MB KH D1640A $75 

Vectra QS/20PC. RS25PC 4 20C 
4MB Krt D1642A $265 

Vectra QS20PC, 20C, RS25PC 


TOSHIBA 


1MB Cd. PC14-PA8311U $259 

T1000SE4XE 

2MB CO. PC14-PA8312U $349 

T1000SE 4XE 

2MB Cd. PC13-PA8306U $209 

T1200XE 

2MB Cd. PC8-PA8302U $209 

T1600 

2MB Cd. PC15-PA8308U $209 

T3100SX 

4MB Cd. PC15-PA8310U $499 

T3100SX 

512KB Cd PC9-PA8340U $149 

T3100E 

2MB Cd. PC9-P A8341U $209 

T3100E 

2MB Cd. PC12-PA8307U $209 

T3200SX 

3MB Cd. PC8-PA7137U $309 

T3200 

2MB Cd. PC7-PA8301U $209 

T5100 

2MB Module PC10-PA8304U $209 

T5200 4 Desktop T8500 
4MB Cd. PC12-PA8309U $539 

Port. 3200SX 


IBM 


PRODUCT PART# AMT. 


128KB K.1 78X8955 $36 

Model 25 

512KB 30F5348 $45 

30/286. Adapt Bd 1497259.50z46C 
2MB KH 30F5360 $139 

30/286. Adapt Bd 1497259.50z46C 
2MB Module 6450372 $279 

Adapter 6450367 

1MB Module 6450603 $69 

70-E61,121,Adapt Bd 6450605. 
6450609 4 34F30XX 
2MB Module 6450604 $139 

70-E061.121,502,55SX,P70.65SX 
Adapt Bd 6450605,6450609 4 
34F30XX 

2MB Module 6450608 $139 

70-A21.A61.B21.B61 
4MB Module Kit 34F2933 $339 

55SX.031.061 .IBM P/N 34F077 4 
34F3011 

1MB Board 80-041 6450375 $119 

2MB Board 6450379 $199 

80-111.311.121,321 
4MB Bd 80-A21 ,A3 16451060 $469 

2-8MB Exp. Bd 6450605 $419 

W/2MB. 70 4 80 

2-14 MB Exp. Bd 34F3077 S449 

W. 2MB. 70 4 BO 

4-16MB Exp. Bd 34F0311 $729 

W/4MB. 70 4 80 

2-14MB Exp. Bd. 6450609 S539 

W/2MB. 50.50Z.55SX460.65SX 


NEW IBM PS/1 MEMORY 

512K $79 

2MB $339 


AST 


PRODUCT PART# AMT. 


2MB SIMM 500718-004 $210 

Premium 486 
1MB SIMM 500718-001 $65 

38&25. 386SX/16 
1MB SIMM 500718-002 $70 

Premium 386/334486/33. 48625T, 
25TE. 25. 25E 
1MB Kit 500510-007 $80 

Premium 386C. 386/16 
4MB Kit 500510-008 $275 

Premium 3B6C, 386/16. Advanced 
Fastram Fast Board 386 
2MB Krt 500510-002 $135 

Premium W S/386SX. 286, 

Bravo 286 
1 MB Kit 50010-003 $95 

AST Premlum/386 
512K Krt 500709-001 $49 

Advantages/2 
512KB Kit 500709-003 $49 

Rampage Plus/MC 
4MG Kit 500510-004 $259 

AST Premium/386. Rampage 
Plus/MC 


APPLE 


1MB Kit Mac Pori 
2MB Kit Mac Port 
3MB Kit Mac. Port 
4MB Kit Mac Pori 
1MB Kit Mac II 
Mac IICX. IIX 
2MB Kit Mac II 
Mac IICX. IIX 
4MB Kit Mac IIC! 
16MB Kit Mac IICI 
4MB KH Mac IIFX 


M0246 $239 

$739 
$1090 
$1390 
M0218 $75 


M0219 


$115 


M0292LLA $246 
$1190 
M0376LLA $259 


TE.QMSl «c visa c oo. 

Cash. Terns onP O. i Iran Ouanfiea 
Firms. UnfeersWes. and Government 


current sale* lax. Canto speeds end 
Ccrriiguraticwis you Oont see. 

XI Products Brand New 4 Guaran- 


256 X 9-80 NS $18 
256X9-100 NS $17 
1 X 8-80 NS $50 
1 X 8-100 NS 
1 X 9-80 NS 
1 X 9-100 NS 
1 X 9-70 NS 
4MB X 8-80 NS $269 
4MB X 8-100 NS$293 
4MB X 9-80 NS $389 

FOR SIPPS ADD 85 

Call tor Other 


WE WILL MEET QR.B.&AIAHIA0V£BI1SJ£P 

PRICE! DEALER, VAR* ANP.QEM 

INQUIRIES WELCOME, 


SIMMS 


$49 

$55 

$54 

$65 


DRAM 

1 X 1-80 

$5.95 

64X1 

$2.25 

64X4 

$3.45 

256 X 4-80 

$5.95 

256 X 1-80 

$2.25 

Other Speeds 

> 

| 

INTEL 


Math Co-processors 

80287-10 $197 

80387 SX-16 $285 

80387-SX20 
80387-25 
80387-33 


$285 

CALL 

CALL 


Call tor Other Models 


ZENITH 


2MB Exp.Cd. $329 
Alpha Supersport SX 
2MB Exp.Cd. $329 
Beta Supersporl SX 
iMBExp Cd. $235 
Turbosport 386E 
2MB Z386/20; $150 
2533 ZA3600-ME 
Call tor More Zenith 


1 -(800)-367-7330 E 7 f 


International Orders: (714)558-1120 

























































































1 FIRSTS 

si 

%URCE 1 

INTERNATIONAL, INC. 

"The Only Source for Computer Memoryr J 


WE ACCEPT INTERNATIONAL ORDERS! 

3 DAY INTERNATIONAL DELIVERY VIA FED EX OR DHL! 

• USER INSTALLABLE • USER FRIENDLY • 

• QUALITY PRODUCTS • PRICES • SERVICE • WARRANTY • 
• UNLIMITED SELECTION ■ TECHNICAL SUPPORT • 

• WE ACCEPT PURCHASE ORDERS - 

CALL 714-588-9866 or FAX 714-588-9872 


Your choice of quality memory 

products manufactured by: 


Kingston 

M m, TECHNOLOGY CORPORATION 


PARAGON 

MEMORY COftFORAntW 


IBM MEMORY 


fPS/1 

GlZKKfr 1057035 . $ 79.00 

2MB IBM PH N/A $219,00 

Medals 30-286. Exp. Board 1497259 

512K Kit 3CF534B ....„. $39.00 

2MB kit 3QF536G . $ J 29.00 

Models 7D-£fiI/121,&0Z 1 555X l 655X 

1MB 645DSQ3 $79.00 

2MB 6460604 .. .Si 39.00 

Models 555X, 655X. 34F3077 & 34F3C1T 

4MB 34F2933.. ............ $339.00 

Model 70-A21 

2MB 6450600 . 5149.00 

Model 80-141 

I MB 6450375 .. 599.00 

Models £0-111/311 

2MB 6450379 ................ 51W.OO 

Modes 80-A21/A3J 

4MB 6451060 . . 5289.00 

Models 90, 95 and P75- 

1 MB 6450902.5239.00 

4MB 6450128 *„. $429,00 

Expansion boards for all models 50 and £0 

2-3MBW72M 149/259 . 5399,00 

2-16MBW/2M 6450609 . $429.00 

Expansion boards for all models 70 and 80 
2-14MBw/2M 34F3Q77 $409.00 

A- 16MB w/4M 34F301 I . $559,00 


COMPAQ MEMORY 


Desk Pra 286-E r 386-20/20E/25 

1MB 113131-001 . 5109.00 

4MB 113132-001 ... 5289.00 

Desk Pro 3865/1 6 

1MB 113646-001 _ 5119.00 

4MB H2634-001 . $319.00 

Desk Pro 286N, 386N, 386SX and 20 

IMB 1186S8-QOT $89.00 

4MB 1 1869D-00I .....,$399,00 

DeskPi o 3&6N, 386SX and 20 

2MB 1 18639-001 . $149,00 

DesitPra 358-33. 486-33 & SystemPro 

2MB 115144-001 .. $149.00 

SMB 116661-001 . $959.00 

DeskPro 386-209 and 25* 

I MB Board 11 3644-001 $179,00 

4M0 Board 1 1 3645hD0 1 ._ 5359.00 

Desk Pra 3885 

1 MB Board 113633^1,. $189.00 

4MB Board 1136340Q1 . 5369.00 

DcskPro 384/16 (Populate in this order} 

I MB Kit 108071-031. $129.00 

I MB Board 308069-001 .$289.00 

2MB Board 108069/71-001 ... .... $389.00 

4MB Board 108070-001 . $679.00 

8MB Board 108Q70/72-0G1 . $1209.1 


LAPTOP MEMORY 


TOSHIBA 

Model 1000S-E, XE, LE and 20006X 

IMS . $189.00 

2MB .. . $279JM 

Model lOQQLE and 2000SX 

4MB . $649.00 

BMB.$1199.00 

Model T12Q0XE 2MB $ 169 00 

Model T 1*00 2M8. $169.00 

Model T3I00E 2MB $169,00 

Model T3I0QSX 2MS . $169.00 

4MB .$399.00 

Model T32005X 2MB . $169.00 

4M0. $399.00 

T320Q BMB . $279.00 

TSIOO 2MB . $149.00 

15200,18500 2MB ... .$169.00 

8MB .. $999-00 

COMPAQ 

Paiiable 386/20 1MB... . . $279.00 

4MB . $839.00 


PRINTER MEMORY 


Hewlett-Packard LaserJet sip. Ill and HID 

2MB 3347SB . $149.00 

4MB 33477B.$249.00 

Hewlett-Packard LaserJel II and HD 

2MB 33444B . . $139.00 

4MB 33445B . $239.00 

IBM Laser 4019 and 4019* 

2MB 1039137 . ...$169.00 

3.5MB 1038675 . $249.00 

Canon LBP-8H, 8IIR, 6117 

2MB S63-1880 - $139.00 

4MB PN N/A. . $239,00 

Panasonic 4450 

IMB KX-P44Q. $179.00 

Panasonic 44501 and 4420 

2MB XX-P441 . $169,00 

4MB PN N/A ... $289,00 

Toshiba Page Laser 6 

2MB LSG-NBOOra . $189,00 

OklLnser 400. 800 and 820 

SMB OKI PN N/A . $189,00 

4MB OKI PN N/A _ $269.00 

Zenith 2-386/20/25/33 A 33E 

IMS ZA36/3800ME $79,00 

4MB ZA3B00MK . ........ $399.00 

Zenith 2-386/25 8 33 

2MB ZA360DMG . $ 149.00 

zenith 2-386 5X 

2Mfl Kit Z-dQS-1 $ 129.00 

zenHh TgrboSpart 386e 

4MB ZA-3034-MK $569.00 


ZENITH MEMORY 


AST MEMORY 


Premium 386C and 386-16 

1 MB KJI 500510-007 .,.. $69.00 

4MB Kil 500510-008. $239.00 

Premium 386-20 

I MB Kfl 500510-003... $89.00 

4MB Kl< &00510-004. $269,00 

Bravo 386 SX, WS/286r3B4 and 12 

2MB Kit 50051CK02 . -$129,00 

4MB KI1 50051 CH)08. .. $239.00 

Premium 3B6 SX/16/28/33 & an 4&6 models 

1MB 500718-00(2 ... $69.00 

Premium 486. 

2MB 500718-004.. $ 179.00 

premium II 386 sx/ 2 f] 8 386SX/I6 

1 MB 500780-003.__. $79.00 

4MB 500700004... $399.00 

8MB PN N/A.«*,. ....$779,00 


HEWLETT-PACKARD MEMORY 


Vacua q$/i6$*es/12pc 

2MB Kit D1354A.. $139.00 

Vecird Q5/I6S and S5/20PC 

1MB 131 D1540 A... .$79.00 

4MB Kil D1542A. ,.,.,$279,00 

Vflclra QS/20PC, R5/2SPC. 20C and 25C 

IMBKil D1640 A . $79,00 

4MB SGI D1 642A. . . $279.00 

Vectta 486 PC 

I MB KJI D2 1 50A... $89.00 

4MB KH D21&1A. $419.00 

Veclra 486PC and 386/25 PC 

8MB KjI D21 52A.... $829.00 

Veclra 386/25 PC 

2MB KH D2381A. $159,00 

CALL FOR HP SERIES 90QQ/40CT & 425T 


Portable Ltt 286 

1MB 

2M8 

4M8 

511-206' 

1MB 

4MB 

511-386 

1MB 

2MB 


2MB .. $189.00 

- $599,00 

1MB .... $169,00 

.$599,00 

. $169.00 

SMB.. $279.00 

ZENITH 

SupeiSport 286, 286e and Sllmporl 

IMB ... $179,00 

SuperSport SX. 2&6* and Sllmporl 

2MB.. $229.00 

SuperSpart SX 2MB A or B. $229.00 

TurbaSpcrt 386e 1MB.. Si 99.00 

NEC 

PraSp&ed 286 and 3B6SX/16 

1MB. 


ProSpeed SX/20 
Pros peed 356 


2MB . 

4MB ... 
1MB .... 
4MB .... 
2MB .... 
BMB ... 


. $219.00 

. 5329,00 

. $569.00 

$219,00 

.. $529.00 

. $299,00 

. ,.$1249,00 


SIMM MODULES 


IBM COMPATIBLE 


IMX9-10 .. 

..... 

... $56.00 

1 Mx9-80 .. 

. . . $$8,D0' 

1 Mk9-70 ... 

... $60.00 

255«9-lD. 

. .... $17.00 

256x7^0_....... 

.... $ 18.00 


APPLE / MACINTOSH 

4M)dMJ0. $279.00 

IMvS-lQ . $50.00 

1MX8-80 ... $52.00 

ALL MODULES AVAILABLE IN STATIC OR 5IPP 



Hewlett-Packard DeskJet 500 and Pius 

256K . $116,00 

Brother HL-8 

1MB .... 159.00 

2MB .. $199.00 

Canon LBP-4 

1MB .. $199,00 

2MB.$349.00 

Canon LBPfl-ISI 

1MB . . $199,00 

2MB - - $339.00 

3 MB .,. $479,00 

Compaq LTE356/20 

1MB .. $329,00 

4MB . ,,,$1139,00 


EXPANSION BOARDS 


Eve rex RAM 3000 Deluxe 

Up la 3MB cf bare, expanded and/or extended 
memory, EM54.QcempaS!bk» wrmna wait state*. 
User 25610! 1 Dram. 

wlth5l2Ki.... ... .$739.00 

BocaRam/AT Plus 

Up la EMB for ony AT or 16 pit corr.pntble 
madilnes runrvng up to 33MHz. Otters ori typos or 
memory, provides a- maximum or SMfl LIM/EMS 4,0. 
Lisas Tut Dram or ludSlMMmaAjias 

2MB with DRAMS: .. $239.00 

SMB with SIMMs: ... $259.00 

Orchid 3/16 

Uplo 32MB far IBM AT, pr 16-Ut ccmpatftle U» OS 
conventkxtol, expanded and/or axlarvdad gpra 
32M8 using 256K. IMB Of 4MB InduElry standard 
SIMMs 

Witt) IMB: . $299.00 


DRAM CHIPS 


IMXM0 .. 

1MBX1 

.... $5.50 

1 MX 1-80. 


.... $6 00 

IMX1-70...... 


.... $6.5-0 

1 MX 1-60. 


.... $7.50 

256KX4 10 .. 

256KX4 

.... $5.50 

245KX4-80 


.... $6.00 

256KX1 - ID 

256KX1 

....$1.90 

256KX1 - SO... 


.... $2.00 

256KX1-7U... 


... $2.50 

256KX J -60 — 


,„$3,00 


Ail CHIPS AVAILABLE IN STATIC 
COLUMN - DIP - ZIP - SOJ 


TOLL F RE E FROM ANYWH ERE IN THE U S. OR CANADA 

ORDER NOW! 1-800-535-5892 



WE ACCEPT VISA, MASTERCARD AND AMERICAN EXPRESS! 

- No surcharge on Visa or Mastercard, AmEx add 4%. 

* T&rriu: AMEX, Visa. Mastercard. C.O.D.. P.O.'s. 

• 20% Restocking too on all non-defectivc talurm 
and refused orders. Return Authorization # required. 

* Manufacturers' part numbers are Tor your convenience, otf 
□II products ore third party. 100% compatible or full refund! 

• Prices and avafia&Wiy subject fo change 

p "We will beal any advertised price' offer not good for SIMMs or 
OGAM. 


JNT'L 714-588-9866 
U.S. 800-535-5892 
FAX 714-588-9872 

FIRST SOURCE INTI INC, 
36 ARGONAUT, STE 140 
AUSO VIEJO. CA 92656 


FOLLOW YOUR PACKA GE EVE RY STEP OF THE WAY! 

| ntg I 

I ''r- i 


i MRwmaeexmEB' 


FAST. INEXPENSIVE AND DEPENDABLE DELIVERY ANYWHERE IN 
THE WORLDJ CHOOSE THE CARRIER TO FIT YOUR DELIVERY NEEDS 
AT LOW RATES. INFORMATION FOR TRACKING SHIPMENTS IS 
READILY AVAILABLE AT YOUR REQUEST! 
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Circle 325 on Inquiry Card (RESELLERS: 326). 


UNIVERSAL 


MEMORY PRODUCTS 71 

15411 REDHILL AVE SUITE B TUSTIN CA 92680 


800-678-8648 

714-258-2018 FAX 714-258-2818 


OPEN M-F 7AM-5PM SAT 8AM-2PM 


WE ACCEPT VISA/MC NO S/C 
FOR AMEX ADD 4% 

PO'S FROM APPROVED FIRMS 
INTERNATIONAL ORDERS 
ACCEPTED 


IBM PS/21 


6450604.$139 

2MG MOL50£ 565X,7Q 

6450608.. ..,$149 

2MGMDL70A21 

6450379.. ..,$247 

2 MGI MDL 80-111/311 

34F2933„$399 

4MG PS/2 MOD 

{30F5360,„,$149 

2MGKlTFOFl3CV20fl 

6450605., ,,$460 

2-6M8 BROOMS FOR 
MDL 70*00 

34F3077.$485 

M4MB BAD W/2M0 I 
MDL 704M5 

34F3G11.$695 

4-16 MB BRDW/4M0: 
MDL 705,00 

6450609.$460 

BRDWtfMB FOR 
MDL 50, 50Z.56SX.&0 

6450128.$419 

4 MB MDL 90*95 

6450902.$195 

2MB MDL 90*96 


\ML\3 MB 
1/3 HEIGHT FDD 
FOR DfSKPRCS,.*! 29 


I 


ICROSOFT PS/2 
SER MOUSE. 


SIMM/SIPPI 
MODULES I 

1X9-70.$59 

1X9-60.$55 

1X9-100.$53 

4X9-60.....$275 

4X9-70.$295 

256X9-70.$23 

256X9-80.$19 

256X9100.$17 

256X9-120.,..$15 


MEMORY 

EXPANSION 

BOARDS 


ORCHID 


gRANy|Hj£S 

1MGX1-70....S5.90 
1MGX1 -80....$5.75 
1MGX1-100. .$5.50 
256X4-60...$5.75 


256X4-120...$5.25 
256X1-60,„$2.50 
256X1-100...$2.10 
256X1-120,..$1.90 
256X1-150...$1,70 

64X4-60.$3.00 

64X4-100....$2.75 
64X1-ISO....$1.10 
64X1-120....$1.50 


FtAMOU E Sr 8.16 .ilS9 ~ 

UP TO 32MG 8 OR 16 BIT 
256K, 1MB, 4MB SIMMS 
RAMQU EST 16/32.. ..S 299 
2 -8MG FOR PS/2S 
WITHSERSPAR 

^ocaresearchI 

BOCARAMATPLUS...i TTr 

2 -8MB USING DRAM 
NEW BOCA AT PLUS..,$128 
2 -8MG USING 1MB SIMMS 
BOCARAM XT....,$118 
UP TO 2MB FOR PC/XT 


LASER PRINTER 
UPGRADES 


HEWLETT PACKARD 


PP SERIES II, IQ}, IIP, 111, HID 

.$88 

...$145 
$245 


LAPTOP 

UPGRADES 


TOSHIBA 


T1000 XE/SBLE T2000SX 


1 MB.. 

2 MB„ 

4MB.„ 

PACIFIC DATAPOSCRIPT 
CARTRIDGE__$395 


256X4-10€...$5.50 30CARAM AT 10 PLUS..$159 


2 OR 4MBW/SERS.PAR 
BOCARAM 30.$129 

UP TO 2MB FOR PS/2 30 


II 1MB. 

.,$139 

1 2MB........ 

| 3,5MB. . 

..$189 

...$269 

PANASONIC 

1MB. 

.,5139 

2MB. 

-..$199 

4MB,... 

.5299 


AST RESEARCH 

ftAMVAHtA6£....M6 

UP TO 3MBW/128K 

6PAK286....$119 

RAMPAGE PLUS 286 
W/2MB $439 


1 MB...$249 

2 MB.$289 

2MB T1200 SE/XE...S169 

2MB T1600....„„.S169 

2 MS T310QE.$169 

2MB T3100SX....$169 

4MB T3100SX.S4S9 

2 MB T320QSX.$169 

4MB T3200SX.$469 

3MB T3200.S279 

2MB T510O. $169 

2MB15200.$169 


MEGAHERTZ MODEMS 


:ardsi 

'JER It I 

L 


ORCHID PRO DESIGNER 
W/512K....S289 
BOCA SUPER VGA 
W/512K.,$149 W/1MG $179 
ATI 8514/A ULTRA 
FOR PS/2 OR AT BUS 

W/lMG.$490 

ATI VGA WONDER 
W/MOUSE $199 


COMPAQ AND 
MOST LAPTOPS 

2400 BAUD.SI49 

FAX/MOD EM FOR 

TOSHIBA..$407 

FAQ MEMQftV i 


3M 20.25 20F'25E J 

1 ME MODULE-.JIM 
4MB MODULE,,.,.(290 
4118 EXP BOARD ,M05 
NEIV ITE 3M S/» 4MB.„..*M0 
PORT, 3B620 4MB.tn0 


MATH-COPROCESSORS 


NEW!!! ULSi 

faster LOWER COST CMOS 
10 DAY MONEY BACK GUARANTEE 
LIFETIME WARRAHTV 


US83C87-1I™*..,, 

US89CB7-2Q_ 

US«3CB74tt_ 

USWCS7-W™. 


,„I275 

,,(333 


USUCS7»10ttL. 




CYRIX 

ft 


_ 

,...*310 

MOST-ai__ 

...I3S9 

M0«743.,^-- 


B3S5TdS,..... 

*273 

INTEL 

80287-10,..,.. 

.$179 


.(398 


.. (.35 s 

*03*7.25 . 

.H5i 

80387^3... 

.1559 


PS/2 HARD DRIVES 

100MB MDL 50 $895 
BO MG SCSI EXT $745 
1,2MB EXT FDD $269 
MC SCSI ADAPTER $269 
650MB EXT CD ROM $647 

100% COMPATIBILITY 

GUARANTEED 

{national leader in 
MEMORY EXPANSION!!! 

I 2D* RESTOCK NG FEE ON 
NON DEFECTIVE RETURNS 


UNICORN - YOUR I.C. SOURCE & MUCH, MUCH MORE! 

Laser Diode * Output 5 mW |rrtax.) Laser Diode * Oulput: 4 m,W (max.) Laser Diode ■ Output: 5 mW (max.) Laser Diode * Output: 3 mW (max.} 
(visible red! * Current 65 -tqq mA (visible red) • Current £0 mA (visible redl * Current: 60 mA fin Ira-red) * Current 85-too mA 

S* I 

¥= 1 


Laser Diode ■ Output: 3 mW (max.) 

(visible-red) * Current 85-1 DO mA (visible red) * Current 65-TOQ mA (visible red) * Current £0 mA 


STOCK # 
LS9200 


* Op. Volt.: 2.3-3.0V 

* wavelength: B7DNM 

* Lens Required 

* Data Sheet * 
Application notes inc. 

PRICE 
$49.99 


* Op. VPIL: i.7&-2jzv 

* Wavelength- 760MM 

* Lens Required 

* Data Sheet * 
Application notes inc 


• Op. Volt. 5L3-3.0V 
■ Wavelength’ 670MM 
p ,— * Lens Required 

« Data Sheet * 
Application notes Inc 


(visible red) * Current- 60 mA 

• Op VoFL: 23-3.0V 
o * Wavelength 670NJvl 
i P — * Lens Required 
■ " ' * Qaia Sheet * 

Application notes me. 


* Current: 85-180 mA 
-Op, VWt. 23-3J0V 

* Wavelength: A20NM 
- Lens Required 

■ Data Shoot inc. 


STOCK# 

LS022 


PRICE 

$19.99 


STOCK U 
SB3200 


PRICE 

$89.99 


STOCK# 

LS9211 


Collimator Pen 
(Infra-red) 

■ Output 5.5 mW (max.) 
* Current 90-150 mA 
" Op- Volt: 2.2-2.5V 

- Wavelength: 820NM 
„ - Dala Sheet Inc. 


STOCK # 
LB 1052 


PRICE 

$39.99 


Disc Drive & Computer 
Cleaning Kit 

Wot |U5l a drive cteaner- 
but a complete computer 
cleaning kit. Includes 
swaps, head cleaning 
FI u lo, antistatic cie 
screen wipes and 
cleaning diskette. 


STOCK # 
SB1099 
SB 1100 


3Vj" Kit 
5VV r Kit 


PRICE 

$6.99 

$6.99 


CORN 

C T R CHICS- 


Laser Pointer 

* Oulput: 3.5 mW 
- Wavelength B7DNM 

* Power Supply: 2xAAA 
Batteries iincluded) 
•Beam App-rox. 3"@ 100 



Power Suppl 

* V 


Power Supply 

Input 115/230V 
Oulput: +5v @ 3.75A 
♦I2w @ 1.5A 
-12v@ 4A 
• Size: 7" L x 5W k W 
X 2 V) " H 


Quantity Discounts 
Available 


STOCK If 
LSPOINT 


PRICE 

$199.99 


STOCK # 
PS1003 


PRICE 

$19.99 


Disc Drive Head- 
Cleaning Kit 

_ Includes clearing 

fluid and head- 
cleaning Fluid 



Anti-Static 
Screen Wipes 

For static-sensitive 
applications. PiaperiBar 
packs, individually 


Canon 


STOCK# 

SB1105 W Drive KK 
SB1106 W Drive Kit 


PRICE 

$1.99 

$1.99 



STOCK # 
SB1104 

SB 1106 


PRICE 

Dispenser pack 
of 25 wipes 
Dispenser pack 
of 100 wipes 


10010 Canoga Awe., Unit B-6 * Gnatsworth, CA 91311 
OUTS l D E CALI FO R N f A: (800) 824-3432 (O rders On ly) 
IN CALIFORNIA: (018) 341-8833 

ORDER BY FAX: (818) 998-7975 

Minimum Order SI5.00 • 24-hour ordering available 


PRICE 

$69.99 


STOCK # 
SBT053 

EPROMS 


PRICE 

$9.99 


STOCK fr 

1-24 

25-99 

100+ 

STOCK# 

1-24 

25-99 

100+ 

1702 

4 59 

4.36 

392 

2 764 A 

349 

3.32 

2.99 

2708 

6.49 

6.17 

5.55 

TM 52564 

5.79 

5.50 

4-95 

271S 

329 

313 

2.62 

27C64 

329 

3.13 

3.28 

2716-1 

3.T9 

3.60 

3.24 

27120-20 

499 

4.74 

4.27 

TMS2716 

579 

550 

4.95 

27123 

4 79 

4.55 

4.D9 

27C18 

3.90 

379 

3,4 T 

27128A 

4.79 

4.55 

4.09 

2732 

4.19 

3.95 

358 

27C128 

4.79 

4.55 

4.09 

2732A-2 

3.79 

3.00 

3,24 

27256-20 

5-29 

503 

4.53 

2732A 

3.69 

3.51 

3.16 

27256 

4.79 

4.55 

4.09 

Z732A-4 

3,19 

3.03 

2.73 

27C256 

4.29 

4-OS 

357 

T MS 2532 

5.79 

5.50 

4.95 

27512-20 

6.49 

617 

555 

TMS2532P 

1,99 

1 69 

1J0 

27512 

599 

5.69 

5,12 

27C32 

3.79 

3,60 

3.24 

27C512 

5.99 

5.69 

5.12 

2764-20 

4.29 

4.00 

3,67 

27C1024 

15.99 

12.34 

11.11 

2764 

3.99 

379 

3.41 

68764 

13.99 

13.29 

11.96 

2764A-20 

3.99 

3.79 

3.41 

68766 

12.99 

12.34 

11.11 


DYNAMIC RAMS 


STOCK 4 

1-24 

25 99 

100+ 

STOCK # 

1-24 

25-99 

100+ 

MK4G27 

59 

,56 

.50 

4464-100 

2.99 

2,64 

2.56 

4116-120 

1.39 

1,32 

1.19 

4464-120 

279 

2.05 

2.39 

4116-150 

99 

94 

.35 

4464-150 

2.29 

2.13 

1.06 

4116-200 

.89 

.35 

,77 

41256-60 

2.99 

2.04 

2.50 

4116-250 

59 

.56 

.50 

41256-50 

2.79 

2.65 

239 

4164-100 

1.89 

18D 

1.63 

41256-100 

1.99 

1.69 

1.7D 

4164-120 

1,69 

1.61 

1.55 

41256-120 

1.89 

1.60 

1,63 

4164-160 

1.59 

1.51 

1.36 

41256-150 

1.79 

1_7(J 

1.53 

4164-200 

1 39 

1.32 

1.19 

511000+70 

6,49 

6,17 

5.55 

4416-120 

1.99 

1.09 

1.70 

511000-60 

5.99 

5.69 

5.12 

4416-150 

1.79 

1.70 

1.53 

511000-100 

5,49 

522 

4.70 
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DEVELOPERS' TOOLS 


DEVELOPERS' TOOLS 


DEVELOPER'S TOOLS 


NICE-51 satisfies you, who expects excel lent 
functions, attractive price and easy to use. What 
a surprise, now you have it! 

8051 IN-CIRCUIT 
EMULATOR NICE-51 

PC BASED FROM $950 

* Up lo 12 MHz HBal-Tims 
wilhcuUntrusting Interrupt, 

Serial Channel, t.’Q or CdcIo tT»|P 
Space 

* Built-In programnwr lot £PFtQM & 8751 

* Handles Binary, He*. & Symbol file and dawn-toads data to external 

RAM 

* With Tull screen editor, SPf r Code, Externa* data, Internal dole and Bil 
address can tit directly vl&ivqd and odiiatl 

* Complete manu-driven software wiihoul any lEdioire commands 

-16 K Trace buffer, 48 Bit mto wlin ADDA. DATA Pi, P3 and stales 
signals 

* 64 K H/W braakpolril 

- Extra td function fcnys operate routine tasks 
Call ns today lor compels preditel Ime 
Immediate technical support upon your phone call 

- 1-yeaJ warTenty and 30 days monay-badi guarantee 

TRIBAL MICROSYSTEMS — 

Tel' *415) 623-8859 fee (415) *234905 
44348 S. Slimmer Mvd. Fremont CA 94538 



TFT 100 *146. 

POCKET 1C TESTES 

- Taste TTL (MML 
CMOS <40*51 Dntf&flAM 

■ 9V fertterv oowirteif 
• 1Q3 da pi a v 

■ Sllftih Minnow C 


* 


S296, 


TRE-200 
8.'16 BIT 

HQM,'RAM EMULATOR 
IPC baud I 

* Bar IBM 

* ROM; 2704 11B. 266, SI 2 

* RAM. 6M4. 

■ Fhe oawmLp load 

■ Scrwn Bdil 

* On aiarnlist 1m 3 MPUs 

TUt-PLO PUD Learn Kit S85.- 
TLK-PEEL PEEL Liam KM S85 



TLK-CAL OAL Imwn Kil IBB.- 
TW 8061 8061 La am Kil IB5.- 


I slim I pmiod nP Inrte. 


pnltwi uwn PUJffEEUGAUlinJ *»fth 

rnudli Bud EEjminumt PCS X« 


■Call m Ewduy lor uimptnlH product Ima 
■ 1-riBBr warrant* 3fl days rodiwr twit giurpnfW 


• TRIBAL MICROSYSTEMS 

Teh 14151623-6869 Fhjc : [4161623-9925 
4438B S. Grimmer Blvd. Fwmmt CA 94530 


The Tutsi Solution 

Tl* «*«■ 


;e 1965 
fay ivbt SO,ODD men 


tupsqo 

Universal Programmer 
& Tester (PC based] 
from $596. 



■ UO-Pir, JF keui «n brj sapwataJ 
up te GB-Pin for 8 to 6fl PfttDIP 
ar RICH dips 

■Programa 20 \a flfl Bn PLD IPAL, CFAL. IFU dAL, FEE1, EflD, i 
I UP up liwtmj, IBTOM, Surm! PflflM. 5p«i* PflQW Bipolar PROW fc MRU 
lBr4lM2yUHB, BOSlfllF.*, FA, FC.'E J1 i , B4t,'262.r7&l i7&2i152i 4S1. B796,'fl7. 
63705.. ZB8EIll'll. TWT742. TMST7Ce2. 87ESA . I 
■Titsta TTL rJ4'54l. CMOS 1*0.451, SHAM OFIAM. SIP DRAM jrc SIM DRAM. 
■Pul hthti edir HEX 10 OBJ, 2-wif or 4*8* Buvarv He Spring, a no Shufflai. 6 
UFV Du Dunniblcix. 

■ 64 raradua frdeplan i4 auckila. ROM RAM P1CC. I fa**, 435 
■Ottw fiflh ausiry proorimn ep* absiot avsinfut Iiot 1119. 

UV teui iLrV-33;. to 32 pet il 195 
Can 1 » icdny for compels iPoifciet to* 

■ 1 year warranty, 60 riteyi money basis qiurnntce 

■ 1 yw h*e loftwai updates end CuntwTwr Support 

Dulrrbulurs art Welcome 


■TRIBAL MICROSYSTEMSb ■ 

Tel: r41&l«23-8B69 Fax: [4151623-9926 
44383 3. Grimmer Blvd Fremont CA 94538 


Circle 316 an Inquiry Cord. 


Circle 317 on Inquiry Card. 


Circle 318 on Inquiry Card. 


SOLAR 

Laptop Charger 



Executive LapMate 

Fully net hnqjca a*I attinJanJ 12-vuLt laptctp end 
niynlvH-ik compuTera iti taa* rluin Hay. 
EwU’nds liattery life. AiIlU ONE EXTRA 
HOUR. Lif JurltiK u rtirnm.- wurt-scHiyii 
wlwn 'hinwinn' a charged comptar, 

Pwvnkp tot nl l.iptop portnhliity by chtirEinfl 

frura ANY lijtM puMTOf, 

Gi Vcs fret, di-Hn, cunsisicnt pnwer 
ANYWHERE m rht wurU No oiocv 
with itpalnl mlHpIcn and JiiwnciMivcrtm, 


TO GET TOTAL LAPTOP PORTABILITY ii E\TENDEI> 
ITATTTiHY LITE TOR ONLY *n9.U5—OALL.,- 

800-336-6644 


SoiNetics &90 South tOO Wast Suite 7, Provo UT e4B0i 


Data Acquisition Processor 7 " 



Onbrmrd InteUigence For IBM FC/XT/AT7M6 

* 16 MHz 80C186 for general processing 

* 20 MHz DSP56001 for digital signal processing 

* Sustained digital signal processing *>f 10 MIPS 

* FFT and FIR filtering without programming 

■ Acquires analog and digital inputs lo 235K s/s 

* Buffers and processes input data as required 

* Updates analog or digital outputs lo 250K s/s 

* Over LOO commands without programming 
- Custom commands may be written in C 

Call for FREE Demo Diskette 


Microstar 


Laboratories a 


(2061 881-4286 

2863 152 Ave. N.E. 
Redmond, WA 98052 
FAX (206) 881-5494 


DYNAMIC RAMS 



4MX9 

80 ns 

$200.00 


PS2 

2M 604/608 

$110,00 


1Mx9 

80 ns 

$ 52.00 


1Mx8 

80ns 

$ 48.00 


256x4 

100ns 

$ 6.00 

/ 

IMxl 

100ns 



41464 

100ns 

$ 2.40 

/ 

41256 

100ns 



51258 

80ns 

$ 3.25 


4164 

120ns 

$ 1.85 

Ter qmtnWy discount, hFflft-flpwd parts, BtPP 

. PteaseCalU 


■ MATH COPROCESSORS 

3B7SX-14 

STC/tTftlX 

9Cti7^a 

33fflHz 

nss.« 

20(7-20 

TDfflHz 

3C47-!S 

2SaiH* 

S325.00 

2CST-V2 

12m Hz 

jcaT-am 

2bmHi 

1255,00 

3C4MG 

lOmHi 

3CB7-T 6 

IBmH* 

$225,00 

BW207XL 

emHi 

387SX-2D 

IBmHi 

1234,09 

• V-24 

0/IOmHi 


lltt.OO 
S115JB 
S S9.HQ 
S145.0C 

+ L57I5 


I.C. EXPRESS 


15140 Valiev BbrtC Ctty et tnUustry, CA 91744 
Cumamer wvlci: [914) UHUB FAX: tetei 3H9-1235 

ORDER: (BOO) 877-8188 [M*ri. Fn. 6-5 PST) 

Call fat currwt * vnluffla difiteuwa. 

OHShcmn farcaah M<u(«C«flAteB «U 3%. Ptkaa wb sutfecttodiRngs. 
riimm Ertrr- T1DDQ SWppnp. fi HBndtflff UPS Qnum S&DQ Af ?7S» |1 lb] 
All mare.hnnrfuD 4 10DR6 aLLAFlANTEED nllh prwryi cHilIvKy 


Circle 281 on Inquiry Card. 


Circle 210 art inquiry Card. 


Circle 154 on Inquiry Card. 



LPC Serial/2A 
HDLC/SDLC Data 
Communication Controller 
for IBM PC/AT Bus 



* Dual Channel Synchronous 
Controller (ZS5C30) 

- Runs BOOK BAUD 

* Full Duplex DMA 

* HDLC LapB software option 

Computer Ucxkies. Inc. 

2J4SC Wtlsl, Art 
Santa Clara, CA 95051 
Tel: t40»J 49A-IHSI 
Fm: (408) 496-L834 

IBM PC/AT is a trademark of IBM, Inc 



Adapter Boards for PS/2's & XT/ATs 



Add Parallel, Serial,or special Ports tor IBM 
Models 60, 66, €0. 70, 80 

■ 100% compliance to MCA spec 

■ Quantity and dealer discounts available 


Parallel Pori 

$129 

Dual Serial 

$199 

Dual Game Pdrt 

$129 

Dual RS422MS5 

$295 

Serial Perl 

$145 

Quad Serial 

$295 

Dual Parallel 

$189 

GP10-IEEE488 

$379 

Parallel - SeciaJ 

$189 

Quad RS422/485 

$495 

XT/AT Adapters 

LPT^Senal Conu 

$199 

GP 10^1 EE £486 

$199 


EZBarcode Readers tor 
PS/2, PC/XT/AT, & Mac, ADR 

■ Keyboard Wedge of Serial I/O 

■ Free Barcode Printing Sobwane 

■ Plastic, Metal, CCD, Laser Wends 

■ Magstripe and Barcode swpe opliong 

■ Low cost: Urte one prices from $289 

1-800-533-6116 

Method Systems, Inc. 

3511 Lost Nation Road * Wlloughby, OH 44094 ■ 216-942-2100 


Cross-Assemblers ^$$000 
Simulators trom $ 100.00 
Cross-Disassemblers From $moo 


Make Programming Easy 

Qur Macro Ctow-MsemWent are easy tv use. wah powerful 
qpndittanal assembly and unlimited Include files 

Get It Debugged-FAST 

Don't wait until the hardware islintahod, Debug your software 
our SlmiJatofa, 

Recover Lost Source! 

Our llneoi dJsasgsmbJera can help you re-create the original 
agaemtJy language source, 

Thousands Of Satisfied Customers 
Worldwide 

PseudcCorp has been providing quality solutions for 
microprocessor pnottams sines 19B5 

Processors 


Mo*oreff«._. _ 

Motorola 6903 MQ3 Tech flbCi 

3M PC or oompalibKi 

For Information Or To Order Call: 

PseudoCorp 

TlSTbiiBbtc ShoiiL, Blvd, Suite E 
Nc-uport News, VA 23«0fi 

(804) 873-1 W FAX:(«»4JS73-2154 


Circle 377 on Inquiry Card. 


Circle 206 on Inquiry Card. 


Circle 262 on Inquiry Card. 





















































New Schematic and PCB Software 

With support for extended and expanded 
memory, HiWIRE II can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique Hi WIRE 
editor allows you to display and edit 
schematics and RGBs simultaneously, us¬ 
ing the same commands for each, HiWIRE 
II Is $995, and is guaranteed. 


|\vmu: 


Corporation 


1801 South Street, Lafayette, IN 47904 
(600) 742-6909 or (317) 44 B-1903 

Circle 339 on Inquiry Card. 



8051/8052 
BASIC COMPILER 

Saves Time And Money 

* Compatible with all 8051 variants. 

* Supports floatingpoint, integer, 
byte and bit data types. 

m Code runs 50 times faster than 
BAS 1C-5 2 interpreter, 

* Flexible memory' mapping options. 

* Trace command for debugging. 
Improved error reporting. 

$ 295.00 

Upgrades: Vers. 1 to Vers. 3—$125. 

Vers. 2 to Vtrs. 3—$75. 

603-469-3252 • FAX: 603-448-3530 

f Binary Technology, Inc. 

Mot &tree< * " * MhUgt, mi ojttvi — 


IMAGING CARDS 



■ Complete software 
• Real time grab/display 
- PC/XT/AT/386 compatible 

CV-512 Advanced 8 bit board 512 x 
480 or 256 x 240 (4 images), in/out 
LUTS, 4 inputs, IJ ping pong" buffers, 
24 bit RGB output S1.095 

CV-02 256 x 240 x 8 bits, 2 inputs, 
cursor, 24 bit RGB output $595 

CV-03 6 bit CV-G2, 8 Pit output $469 

Control Vision ^ 

PQ Box 596. Pittsburg. Kansas 66762 
800/292-1160. 316/231-6647 


6800/6809 

Micro Modules 

. _ ^whs*.-..... 


* ' 

OEM 6800/6609 MICROCOMPUTER 
MODULES tor dedicated control and 
monitoring. Interfaces for sensors, 
transducers, analog signals, 
solenoids, relays, lamps, pumps, 
motors, keyboards, displays, IEEE-488, 
serial I/O, floppy disks. 

Winlek C Grp. 

^ IlV 1 VI r W 1? I r 1601 SO^f-h 

11 11% I 94 Ik Larayerte. IK 4/904 
__ J1 7-742-fi43B 


Circle 340 on, Inquiry Card. 


X.25 

SDLC 

QLLC 

HDLC 

ADCCP 

PAD 


n±L 


C source code 
ROM-able 
Full porting provided 
No OS required 


GCOM, Inc. 

1776 E. Washington 
Urbana, IL 61801 
(217) 337-4471 


Specialists in Computer Communications 
FAX 217-337-4470 


Circle 128 on Inquiry Card* 


► 


► 


DEC/TEK Terminal Emulation 

^ EM4105 

W * Tektronix 4105/4010/4014 
h - DEC VT320, W 220, VT102 

• 16 color VGA/EGA support 

• PostScript, HP LaserJet, plotter 
high resolution hardcopy 

• Pan/Zoom, mousesupport 

• Extensive network support 


Circle 74 an Inquiry Card. 


EM320 

1 ■ DEC VT320, VT220. VT102 
•'True 132 column display 

* Remappable keyboard 

• KERMIT, Xmodem file transfer 

• DOS hot key (only 170 Kb!) 

* Extensive network support 

Diversified Computer Systems, fnc. 

3775 Iris Avenue, Suite IB ■ 

Boulder, CO 80301 {303) 447-9251 
FAX303-4471406 ' 

An Trademarks Acttnowleogaa 


Circle 102 on Inquiry Card. 



UNIVERSAL 
PROGRAMMER 
£ TESTER 





(FREE UPDATE) 

SOFTWARE FEATURES: 

- EfEjPROM NMOS, GMOSfUp-lo 4-MB) ■ BPRQM, PAL. 
CMOS PAL. GAL, PEEL, EPLD. FPL.* Microcomputer! 6 74&, 
-51. -OS1 iZfl Series) * !C £ MEMORY TEST. ■ HEX (0 
BJ NARY (I N T E L ;8Q/M. M QTORO LA. S1 /S2 r TEKTRON fCS), 
. 2-Wfly or 4-Way BINARY FilespHtt&r and shuffler.* Dump 
file Id console in BINARY format ■ Function include screen 
L'dumrj for Binary Data, ascii and jedec FUSE MAR. 

* Security programming. Auto Programming and much 
mom. 

HARDWARE FEATURES: 

- 40-Pin test socket with 4G-Sela of software controlled cir¬ 
cuit and 40-SeiB of TTL UO 

* 3 Groups of programmable D/A VOLTAGE SOURCE A 2 
Groups o‘, OSC oulpui source. 

* 6Q ^ □ r Digital com ponan Is In h Igh speed CMOS HCT lyps. 

- Hardware expendable lor complex device programming 

* Hardware Conttguration is available For Software 
Designers. 

* ‘GO'-key A GOOD'-LED permit sland-sfone machine 
operation 

« Various Adap to rif 1 lo 4 Snc ksis)—■ 0 phonal. 

■ Mol mulct 6B7QS (option) 

• f ‘ 1- Year Warranty & 30 Oflye Money-Sac (ted Guarantee ** 
TEL: (405) S44-9037, FAX: (408) &44-9Q3B 

C & J MiCRONICS 

?555 Horned gad Ro SuiLe-wlO. SarHa Clara, CA 95D51 


Circle 85 on Inquiry Card, 


LET SPEEDB0ARD SPEED UP TOUR 
XENIX/UNIX MULTIUSER SYSTEMS 



HIGH SPEED LOW PRICE 

* 16MHz 60186 processor 

* 12SK RAM (512K apt.) 

+ 8/16 ports up to 64 users 

* 50-38400 bps 

a Modem supported by each port 
$795 -5PEEDBOARD II S 
$995--SPEED BOARD 13-16 

print is (Mipltti. 18-port pinntl itnd wfiwift included. 

5 Years limited war rent y 
nhirilmlnrs. Dealers, YARs * inqniry welcomed 
SCO XENIX/UNIX Operating System 
bundled package available at low price. 


1 -800-366 1 6S6 
DATATRANS SYSTEMS, INC, 

35*28 154 Street, 

Flushing MY 11354 


Circle 91 on Inquiry Card# 



There is a Difference! 

Lifetime Free Updates 


CP-1128 
$1295 


A programmer is not just another 
programmer t That is why BP 
Microsystems is committed to bringing 
our customers the highest quality 
programmers at an afforable price.This 
commitment is evident in our CP-1128 
Combination PRQMjEPROM/PLD 
Programmer supporting over 1800 
dances up to 28-pins. Call today! 
nnrun m j-Lj-\j 

XJX' MICROSYSTEMS 

1 - 800 - 225-2102 

713/461-9430 


Circle 52 on Inquiry Card. 
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There is a new arrival in personal computing. Fujikama, a leader in the design and 
manufacture of high quality motherboards for major O.E.Ms, has given birth to a new 
line of upgradeable modular computers. Now, you can have exceptional performance 
at affordable prices. Never before has an opportunity existed for so much power and 
compatibility in a modular design. 

Our 386SX and 386DX CPU modules utilize the Intel smart cache design to provide 
10% more power over conventional cache memory design. The result is pure speed. 
Fujikama personal computers are available with Industry Standard Architecture (ISA) 
or Extended Industry Standard Architecture (EISA). Each features a modular design 
that is upgradeable so what you purchase today will not be obsolete tomorrow. When 
you are ready to upgrade or expand you replace only the CPU. There are no switches 
to set and your data remains intact. In less than five minutes you can increase your 
computer power from 286 to 486 with the snap of a new board. The cost for upgrading 
is just as easy. You pay only for the upgradeable board, not the whole computer. 

Fujikama modular computers come in a desktop, middle or large tower model. 
They feature full technical support and service. Call now for more information on how 
we can fulfill your opportunity to own the new modular family of personal computers 
from Fujikama. SEE US AT COMDEX/SPRING 91! Booth 3843 

FUJIKAMA is a registered trademark of FUJIKAMA O.A. Distribution. All other Registered 
Trademarks and other Trademarks are of their respective companies. 

Circle 371 on Inquiry Card (RESELLERS: 372). 



MFUJIKAMA 

865 N. Ellsworth Ave., Villa Park, IL, 60181 
Tel: (708) 832-1166 Fax: (708) 832-8060 

Headquarters 

150 Ormont Drive, Weston Ontario M9L 1N7 
Tel: (416) 748-1668 Fax: (416) 748-0447 

Distributor Inquiries Welcome 

MAY 1991 • B Y T E 365 













































9-Track Tape Subsystem 


for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include T or 10Vz" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

nUHLSTRR ; 

9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818)882-5822 



GAL 8748/49 
PROM 87C51... 
EEPROM 87C751 
5ns PALs 
4 Meg EPROMs 
16 bit EPROMs 

Parts added at your request. 

FREE software updates on BBS. 
Powerful menu driven software. 

Call - (201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr., Livingston, NJ 07039 
FAX:(201) 994-0730 



Circle 263 on Inquiry Card. 


Circle 188 on Inquiry Card. 


200 MHz Logic Analyzer 


I 


• 200 MHz max 

• 24 Channels Timing and state 

• 16K samples/channel 

• 16 Levels of triggering 

• 3 External Clocks and 12 Qualify lines 

• Variable, TTL, ECL threshold levels 

• FREE software updates on 24 Hour BBS 

$ 799-LA12100 (100 MHz) 
$1299-LA27100 (100 MHz) 
$1899-LA27200 (200 MHz) 

Price is oompiele.Pods and Software needed 

Call - (201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr. Livingston. NJ 07039 
FAX:(201 >9940730 


Circle 189 on Inquiry Card. 




Free leaflets and 
catalogues 

Info# Topic 

00011 Printer buffers. Perhaps the simplest 
way to speed up a computer system. 

00021 The ideal interface is like a cable: 
Easy to install. Invisible in use. 

00031 T-Switches and Auto-switches. 
Optimised for easy operation. 

00041 Data cables. Highly flexible. Simple 
to install. A well thought-out system. 

00051 Interface Cards. Carefully developed 
to eliminate application problems. 

00401 ToolArt: Useful art for computer 
professionals. 

00511 Brains beats money. Enhancements 
you can install yourself. 

00521 UNIX-lnstallations. Tips&products. 

00531 The right way to install a computer. 


W&T Products Corp. 
2209 NE 54th Street 
Ft. Lauderdale, FL 33308 
Phone 1-800-628-2086 
Fax 1-305-351-9099 



PRODUCTS 

111 • 


MULTIMEDIA BOARDS 
VIDEO CAPTURE/DISPLAY 
16 Miln Clrs/256 Gry Lvls 
HIGH RESOLUTION 
Fast / Slow Capture 
VGA to VCR 
Camera to VGA etc.. 
LASERPRINT IMAGES 
WITH TEXT! 

Custom boards and software 
available. 

NTSC Composite Video 
IBM AT / 386 compatible 
1 YEAR WARRANTY 
30 dy Money Back Guarantee. 

1753 Mass. Ave. 
EECS Cambridge MA 02140 

Tel: 617-498-9838 FAX: 617-491-6808 


VERBATIM 
SONY • BASF 


100% CERTIFIED 
LIFETIME WARRANTY 
5V4"DS/DD $ .39 each 
5Vi" DS/HD .59 each 
3V2" DS/DD .59 each 
3Va" DS/HD 1.04 each 

Price based on mix/match qty of 300 in bulk 
Includes Tyvek sleeves and label kits. 

PREFORMATTED • COLORS • TAPES 

MEGASoft 

PC. Box 710, Freehold, NJ 07728 

800-222-0490 

In NJ 908-462-7628 
FAX 908-462-5658 


Circle 338 on Inquiry Card. 


DATA ACQUISITION 


Systems for Lab, Factory & Field 
• PC Software Included 
• Serial, Modem, & Bus 
• Stand Alone Ability 
Laptop & Handheld 
• PC & MAC Cards 
• Inexpensive 


Circle 106 on Inquiry Card. 


Circle 202 on Inquiry Card. 




OEM & VAR 
_ • RTU's 

fflEE CATALOG & DEMO DISK ! 

I Manufacturers of Measurement & Control sys 
I terns for Laboratory. Industrial. & Field apphea 
I tions. Specialists in Battery-Powered systems 


Call for applications into (201) 299-1615 
PO. Box 246 Morris Plains. NJ 07950 U S A 


ELEXOR 


8051 68HC11 

* y : « EMULATORS 

. % 5S*: § 

For info call: 

Australia....(02) 654 1873 

Austria .(0222) 38 76 38 

Benelux.+31 1858-16133 

Canada (514)689-5889 

Denmark (42)65 81 11 

Finland .90-452 1255 

France.(01)69 412 801 

Germany....08131-25083 

Great Britain .0962-73 3140 

Israel. (03) 484832 

Italy.(011)7710010 

Korea. (02)784 7841 

New Zealand .„...(09) 392464 

Portugal. (01)81 50 454 

Scandinavia .+46 40922425 

Singapore.(065) 284-6077 

Spain. (93) 217 2340 

Switzerland.(01)740 41 05 

Taiwan.(02) 7640215 

Thailand____(02) 281-9596 

NOHAU CORPORATION 

51 E Campbell Ave. • Campbell. CA 95006 

(408) 866-1820 FAX (408) 378-7869 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 



$1795 for 1600/3200 BPI 
$4495 for 1600/6250 BPI 
$6995 for 800/1600/3200/6250 BPI 
CALL 1-800-266-4TAPE 

Laguna Conversion Systems 

26941 Cabot Road 
Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0508 


Circle 108 on Inquiry Card. 


Circle 376 on Inquiry Card. 


Circle 185 on Inquiry Card. 
























































LOWEST COST, FASTEST SERVICE, GUARANTEED QUALITY 


Data Acquisition & Control 

IS# 1 


NEW 

TE-158 Telephone Control Card: 

Take total control over your telephone 
communication. Direct telephone line inter¬ 
face gives you control over line connect/ 
disconnect, touch-tone 
decoding and en 
coding, and 
detects call 
progress. Set 
your computer 
to dial out auto 
matically, to keep 
trying if busy signal, 
control voice synthe¬ 
sizer, tape recorder with complete in/out 
capability. FCC approved, 

TE158: $190.00 



Odin Software: 

PC compatible. 
Control relays from 
analog inputs or 
time schedules. 
Logging, Runs in 
background, 

OS-189; SI29 


Relay Card; 

8 individually con¬ 
trolled industrial 
relays, 3A at 
120VAC, SPST. 

RE-140: $142 

8 Bit A to D: 

8 Analog inputs. 

0 5.1 V.20mV steps. 
7500 readings/sec. 

AD-142: $142 


Temperature 

Sensor 

Range 0-20O°F. 
10mV/*2° Resolu¬ 
tion with AD-142, 

TS-111: $12 

Digital Input: 

8 opto-isolated 
inputs. Read volt¬ 
age presence or 
switch closures, 

IN-141: $65 


Reed Relay Card: 

8 reed relays (20mA 
at 6GVDC, SPST). 

RE-156: $109 

Digital Output 

Driver 

8 outputs; 250mA 
at 12 V, For relays, 
solenoids, stepper 
motors, lamps. 

ST-143: $78 



U you have a reclinical 
problem, call us! 

After IS years in ciaia 
acquisition and control, 
we’ve come to know y 
little We've answered 
thousands of questions 
from customers. We ll 
he happy to answer yours, it jo. Call our FRIT 
Technical Advice Department at (203) 656-1806, 
or fax us your question at (203) 656-0756. Lets 
hear from you! 

Kevin Tschudi Engineer, Alpfja Products 


Latched Digital 
Input: 

8 opto-isolated 
inputs. Each input 
individually latched 
to catch switch 
closures and alarm 
loops, U457: $85 

Smart Quad 
Stepper Controller 

On board micro¬ 
processor controls 
four motors simul¬ 
taneously. Uses sim¬ 
ple commands like 
"MOVE ARM 10.2 
(INCHES) LEFT' 1 . Set 
position, ramping, 
speed, units... Many 
inputs for limit 
switches etc. Stepper 
motors available. 

SC-149: $299 

n&i 

FA-154 High Speed 12 Bit A/D 
Converter: 

Blinding speed at low cost! Convert at 10 
/is* Eight input channels accepting Q-5V sig¬ 
nals. Special onboard variable gain ampli¬ 
fier lets you read 
signals less than 
1LSB (1.2mv). 
For value coni- 
bined with 
speed in data 
acquisition 
and signal 
processing, 
this converter leads the pack! 
FA-154: $179,00 





24 line TTLI/O: 

Connect 24 signals, 

TTL 0/5V levels or 
switches. (8255A) 

DG-148: $72 

Canada 

Alpha Products Systems Group Canada 

Japan 

japan Crescent Inc. Phr 3-824-7449 

Spain 

Arteca S.C.P. 

Germany 
SVt i>itcntechiiik GmbH 

fa*+49 {0)4106 4064 


D/A converter: 

4 Channel 8 Bit D/A 
converter with out¬ 
put amplifiers. 

DA-147: $149 

Ph: 416-272-5084 


fafc 3-818-8914 


Ph: (93)325 70 15 


Fh: +49 (0) 4106 3998 
+49 (0) 4106 4061 


32 Channel 
Multiplexer 

Switches up to 32 
channels to a single 
common. 

MX-1S5: $83 

Clock with Alarm: 

Powerful dock/ 
calendar. Battery 
backup. CL-144: $98 

Italy 

mimsratems sri Ph: (02 ) 33 103 420 M (02) 33 103 419 

Norway 

\/S Con-Trade 

Uruguay 

jurge GanJ Fh 598 2483065 

Asia (Singapore) 

OjLuti Dcvdopment Agency Pit Ltd. 


12 Bit A to D: 

Range: ±4V. 
On-board amp. 

1 mV resolution. 
Conversion time 
130ms. 1 channel; 
expand with 
RE-156 or MX-155 
AN-146: $153 


Ph: (54) i I 8351 fat (04) 4L 9472 


fax 598 2943306 


We back our low 
prices with great 
customer service! 

We rt- a totally service- 

driven company. To 
keep our prices low and 
volume high, we must 
rely on your repeat 
business. Never worry about a problem with 
Alpha Products. We fix everything. We guarantee 
everything. No fine print. No excuses. We re here 
to make you successful. 



Touch Tone 
Decoder: 

Converts tones to 
unique values. 

PH-145: $87 

A-Bus Proto¬ 
typing card: 

PR-152: $16 


Motherboard: 

Holds up to 5 A-Bus 
cards. MB-120; $108 

Counter Timer: 

Three 16 bit coun¬ 
ters/timers. Count 
pulses, measure 
frequency. 

CT-150: $132 


These products work 
with IBM PC, Apple II, 
Commodore and Tandy, 

etc. Our serial interfaces 

; ■: ■ ■'- - • - 

let you use any computer 
with art RS-232 port. 


A-Bus Adapters: 

IBM PC/XT/AT & 
compatibles. 

AR-133; $69 

MicroChannel 

Adapter: 

Parallel Adapters 
also available for 
Apple II, Commo¬ 
dore 64,128, TRS-80. 

AR-170: $93 


Serial Adapter: 

Connect A-Bus sys¬ 
tems to any RS-232 
port. SA-129: $149 

Serial Processor 
Built in BASIC for 
off-line monitoring, 
logging, decision 
making. 

5P-127: $189 



m ALPHA 


® 1 - 800 - 221-0916 


242 West Avenue, Darien, CT 06820 USA Call (203) 656-1806 or Fax (203) 656-0756 
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PS/2 model 55SX-60 meg. 

2595 

PS/2 model 70-60 meg. 

.3195 

PS/2 model 65SX-60 meg. 

3325 

PS/2 model 70-A21. 

.4725 

PS/2 model 95-320 meg. 

14950 

*** Monitor Extra *** 





li=iEEVEREX— 

w 

Everex System 1 

CALL 

1 

Everex Step 386SX-2 meg 

40 meg VGA card and monitor 

Everex System II 

Everex Step 386/33-4 meg 

150 meg VGA card and monitor 

CALL 


camPAa 


DeskPro Models 

286E-40/120 meg.1995/2150 

386S-20 MHz 120 meg.2575 

386/20E-120 meg.2995 

386/25E-120 meg.4395 

386/33L-320 meg.8325 

*Call for other models - Monitor Extra * 


International Orders 

We Honor Manufacturer's 
Warranties 

Call for details 


* Call for models & configurations * 


In 0 V E L L SPECIALS 

ELS I .599 

ELS II .1250 

Advance 286 V 2.15.2150 

Advance SFTV2.15 .2999 

Advancg 3.1.4995 


LAPTOP 

Texas Instruments TM2000.1995 

Texas Instruments TM3000.3495 

AST Exec. 386SX/20-40 meg.3150 

Compaq LTE/286-40 meg.2875 

Compaq LTE/386-60 meg.4995 

Sharp 6220-20 meg.2195 

CALL FOR OTHER BRANDS 

LAPTOP MEMORY 

2 meg Toshiba 3100SX.179 

2 meg Toshiba 5200 ..185 

2 meg Toshiba 3200SX..180 

1 meg Compaq SLT/LTE.220 


AGI COMPUTER 

AG I 386SX-1 meg 1595 

40 meg VGA card and monitor 
CALL FOR OTHER MODELS 



Bravo 386SX-40 meg.1625 

Bravo 386SX-120 meg.1895 

Premium 386/25-120 meg.3595 

Premium 386/33-200 meg.4345 

Bravo 486/25-120 meg.3575 

Premium 486/33-200 meg.6450 

All AST Systems have VGA Card 
and two megs memory 

Call for other models 


DISKS 

DYSAN 5.25 HD/3.5 HD.13/26 

MAXELL 5.25 HD/3.5 HD.12/25 

Minimum 10 box order 


WE STOCK 
Toshiba 


CITIZEN 

OKIDATA 

EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


HARD DISKS 

CONNER 

CP3044 40 meg.305 

CP3104 100 meg.525 

CP30104 120 meg....575 
CP3204F 220 meg .. 845 

MAXTOR 

XT8760E 676 meg..1895 
XT8760S 676 meg .2150 

Call for Optical and 
W.O.R.M. Drives 

Call for other brands 


SOFTWARE SPECIAL 

dBase IV.455 

WordPerfect 5.1 .260 

Aldus Pagemaker.495 

Ventura Publisher... 525 

Clipper.535 

WordStar 5.5.150 

EasyExtra. 40 


NOVELL 

Authorized 

Dealer 


PACIFIC 


DATA PROOUCTS 


P. Page II.345 

P. Page IIP.355 

P. 1-2-4 Mem II.140 

P. One Meg IIP.145 

P. 25 in One.250 

P. Headlines .245 


LAN BOARDS 


8 bit Arcnet . 

110 

16 bit Arcnet. 

220 

8 bit Ethernet. 

190 

16 bit Ethernet. 

275 

8 port Active Hub. 

325 

Token Ring Card. 

399 

Tokenhub 4-port_ 

355 

Call for other 


LAN Accessories 



SPECIALS 

HP Scan Jet. 

1425 

Hp Paint Jet. 

965 

Lotus Ver. 3.1 .... 

365 

Kodak 150P. 

345 

Canon BJ 10. 

345 

Intel Satisfaxtion. 

425 

Okidata 391. 

.615 

Epson LQ 1050 .. 

625 

HP-7475 Plotter. 

1495 

IBM Token-Ring. 

655 

Panasonic 1124.. 

299 

Intel 80387-33 ... 

.565 


LASER PRINTERS 

HP Laser HID . 

2550 

HP Laser 2P. 

995 

HP Laser III. 

.1650 

Panasonic 4450 .. 

.1395 

NEC 2 Model 90... 

.1695 

NEC 2 Model 290 

.2675 

Tl PS17. 

.1595 


MODEMS 

Everex 2400 Int/Mnp.179 

Hayes 2400B.315 

Hayes 9600B .875 

USRobotics Hst/Dual ...1150 

More in stock.Call 


Corporate Accounts 
Welcome 

Call for Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park, CA 91304 • 1/2 Block west of Topanga 

Hours: Monday - Friday 9 -6 Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM is a Registrered Trademark of International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa and MasterCard 
3% higher, 
American Express 
5% higher 

Prices subject to change 
without notice. 
‘Quantities are limited 
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MEMORY UPGRADES 


IBM PS/2, APPLE 
AST, COMPAQ 
HEWLETT PACKARD 
ZENITH, SUN MICRO 
STANDARD SIMMS 

LAPTOP MEMORY 
(NEC, TOSHIBA, APPLE, COMPAQ) 
LASER PRINTER MEMORY 
(HP, CANON, TEC ENGINE) 

NO RISK, BEST PRICE, BEST QUALITY 

A ddOn 

^SHmerica 

A DIVISION Of ROHM CORPORATOR 
433 H MATHIOAAVE SUNNYVALE, CA 94068 
TEL (406) 746-1S90 FAX (406) 7461593 


1 - 800 - 292-7771 


BUILT-IN UPS 



220/230 WATTS DC 
100 WATTS AC 


$365 


The POWER SOURCE replaces the 
power supply in your AT/386/486. Its 
auto-recharge battery powers PC and 
monitor for up to 15 minutes. Surge sup¬ 
pression. Audible alarm. Full-size and 
Baby models. Desktop and Tower ver¬ 
sions. Call today for immediate delivery! 


PUISSANCE INC. 


35 Basswood Ave., Agoura CA 91301 


(818) 707-3613 Visa/MC/PO 
• PUISSANCE means POWER" 



488.2 


Hardware for IBM PC/AT, 
Micro Channel, Sun, 
Macintosh, DEC, 
and NeXT 

Software for DOS, 
UNIX, VMS. menu-driven 
and icon-driven environments. 


IEEE 488 extenders, analyzers, 
converters, analog I/O. and digital I/O. 

Call for your free IEEE catalog 



:ech 


lOtech, Inc. • 25971 Cannon Road 
Cleveland. Ohio 44146 - (216) 439-4091 


Circle 11 on Inquiry Card. 


Circle 196 on Inquiry Card. 


Circle 168 on Inquiry Card. 


EZ-ROUTE PLUS II 



SCHEMATIC TO PCLAY0UT $500 
INCLU0ES AUTO ROUTER 


EZ-ROUTE Version II from AMS for IBM PC. PS/2 and Com¬ 
patibles is an integrated CAE System which supports 256 
layers, trace width from 0 001 inch lo 0255 inch, flexible 
grid. SMO components and outputs on Penplotters as well 
as Photo plotters and printers 

Schematic Capture $100. PCB Layout S2S0. Auto Router $250. 

FREE EVALUATION PACKAGE 

30 OAYS MONEY BACK GUARANTEE 

1 -800-972-3733 or (305) 975-9515 

ADVANCED MICROCOMPUTER SYSTEMS. INC. 

1321 N.W 65 Place - Ft Lauderdale, FL 33309 


Circle 25 on Inquiry Card. 


DESIGN TOOLS 

EISA & MICROCHANNEL BUS 


EISA PROTO 


Proto-Type Card for Elsa Bus 


Proto-Type Card for 16-Bit MicroChannel Bus 
Includes Video Signal _ 

Proto-Type Card for 32-Bit Micro Channel Bus 

Proto-Type Card with FOS and ID Decode Circuit 


Proto-Type Card with Fv)5 anc 
h-t lti-hit MicroChannel B>.-- 

Proto-Type Card with POS and ID Decode Circuit 
For 32-Bit MicroChannel But. 

nrmii n 

Extender Card lor 16-Bit and Video MicroChannel 


Extender Card for 32-Bit MicroChannel Bus 


DESIGN DOCUMENT 


. )esign c_ 

Add-On Card and Diagnostic Software 

lamSl 1-800-972-3733 

Advanced Microcomputer Systems. Inc. 

1321 NW 65th Place. Fort Lauderdale. FL 83309 

PHONE: 305-975-9515 • FAX: 305-975-9698 


NEW FREE 272 PAGE DATA ACQUISITION 
l CONTROL HANDBOOK FOR IBM PC/XT/ 
AT, PS/2 AND COMPATIBLE COMPUTERS 



A/D BOARDS 
SIGNAL CONDITIONING 
COMMUNICATION 
INDUSTRIAL CONTROL 
PC INSTRUMENTS 
SCIENTIFIC SOFTWARE 


*Sfl® TODAY FOt TOUR FKlf 277 PA6i MlTtABYTl 
DATA ACQUISITION l COHTBOl HANDBOOK 


KEITHLEY 


METRABYTE 


440 Myles Standish Blvd., Taunton, MA 02780 
(508) 880-3000 TLX: 503989 FAX: (508) 880-0179 


Circle 378 on Inquiry Card. 


Circle 183 on Inquiry Card. 



Made in U.S.A. 



JC GOLD BOARD 

The JCS 486, the New Performance 
Leader in Personal 486 Sysfemboards 

* Intel 80486/25 CPU 

* BKB cache mtergrated in CPU 

* Math coprocessor mtorgrated in CPU 

* Up to 32MB memory on board 

' Shadow RAM for video & system BIOS 

* Optional second level cache memory 

* Wertek 4167 numeric coprocessor socket 

* AMI BIOS 

486 Complete System.$2895 | 

Indude 4MB memory 200MB(15ms) HDO. IDE 
controller, 1.2 or 1.44 MB FDO, 2 serial f 1 parallel 
101 Keyboard 

80486/33 CPU Board. $2095 | 

80386/33 CPU Board. $ | 

80386/25 CPU Board $ 595 I 

B0386SX 16 CPU Board. $ 315 | 

Dealer Inquiries Welcome 

JEMINI Electronics /anmT 97 oaoc I 

3400 De La Cruz Blvd. Unit t' fax^ 1 


A MUST for Computers 

w 38! x 


The ideal Keyboard cover! 

Protect your computer and eliminate down¬ 
time caused by liquid spills, contaminants, 
environmental hazards, etc. with VIZIFLEX 

| SEELS-the only keyboard cover that: 

• Remains securely in-place during the 
operation of the keyboard and will not 
interfere with computer performance in 
anyway. 

• is designed to "form-fit" to the exact con¬ 
tours of the keyboard to provide superior 
tactile sensitivity & feel for individual keys. 

I • consists of UltraflexT* material, a trans¬ 
parent, flexible "film” which allows ail 
■markings" to be clearly visible. 

I viziFLEX SEELS are the only keyboard covers 
for your computed 


Santa Clara, CA 95054 


(408)727-7687 I 


||VI,IZI«IFILIEIXI MeMl 

Sl.ItlNlC 

1 

1 16E Lafayette St. Hackensack, NJ 07601 

<2011487-6000 

1 




SuperSound 

TurboSound 

SoundFX-lll -Stereo. -Mono. -Eng. -Jr 
SoundBytes, SoundJr, SoundCard, 
Digital Audio Authoring Workstation, 
MSC/TurboC/Windows 3.0 Libraries, 
Custom Sound Hardware/Software 

ALL WE DO IS SOUND! 


IBM-PC DIGITAL VOICE / SOUND 
from only $20 ipi»;w to $640 iD«v«iopg‘i kid 


Pro Quality Software / Hardware 
- in use worldwide, even Japan! 

30 Day Money-Back Guarantee If not Satisfied 

. JUST LIKE HAVING A CASSETTE TAPE RECORDER IN A PC. 

• Fastest, easiest Editors with the most features for the price. 

• Quick, simple hardware / software installation. 

• Use for Foreign Language training / communications. 

• For Business: Training, sad* Shows - with Grasp. ShowPanner F/x ... 

• For Engineering: Function Gen. Clear Vbice Alarms, Storage Scope.. 

• For Fun: Create Vbur Own Soinds For Gamas. Alter tour Voce 
Qrders:800-969-4411 by SlflCOn Shack FAX: 408-374-4412 


5120 Campbell Ave. #112, San Jose, CA 95130. 

Technical: 408-446-4521 

Ask for FREE PRODUCT CATALOG of IBM-PC sound products. 
Developers: Add TurboSound - PC audio engine to your product 


Circle 179 on Inquiry Card. 


Circle 329 on Inquiry Card. 


Circle 277 on Inquiry Card. 



































































H. Co. Computer Products 

Americans Largest Selection of Memory 


Orders: 1-800-726-2477 Ext 200 
Tech Support: 1-714-833-3364 


Information: 1-714-833-3222 
FAX: 1-714-833-3387 


17992 Sky Park Circle #F 
Irvine, GA 92714 


AST 




Mode/ 

Memory Added 

PanlrEO 

PRICE 

BRAVO 486/25 

2MB SIMM 

500716-004 

$ 229.00 

PREMIUM 386SX/16, 
SX20 8 306/25. 33 

1MB MODULE 
4MB MODULE 
SMB KIT 

500700-003 

500700-004 

$ 89.00 
$ 499 00 

PREMIUM 3860. 
WKST8BRAWO 

1MB KIT 

4MB KIT 

SOOE. 10-007 
500510-008 

$ 89.00 
$ 279.00 

PREMIUM 286 

Fast ram 

Fastram KM 

Adv Faslram 

Adv PasiramKnl 

512-2MBBD 

512 UPGRADE 

2-6MB BD 

2MB UPGRADE 

500394-001 

500510-001 

500565 

500510-002 

$ 289 00 
$ 55.00 

$ 629.00 
$ 139,00 

PREMIUM 386 

1MB KIT 

4MB KIT 

500510-003 
5D0S1O-0Q4 

$ 69,00 
$ 209.00 

CHIPS 




STANDARD SIMMS 

DRAM 


Perl# 

PRICE 

Pam 

PACE 

256 X 0-10 S 17 00 

256X9-10 $ 18.00 

256X9-80 $ 19.00 

256X9-70 $ 2100 

1 X 8-10 $ 50.00 

1X8-80 $ 51.00 

1X9-10 S 55 00 

1 X 9-80 $ 56.00 

1 X 9-70 $ 50.00 

4 X 9-80 $ 269 00 

4 X 8-60 $ 258.00 

1 K M0 

1 X 1 80 

1 X 1-70 
256-10 

258-00 

256-70 

256X4.10 

256 X 400 
4464 10 
446400 

4164 10 

$ 5 50 
$ 6.00 

5 6.50 
$ i 65 
$ 1 95 
$ 220 
$ 5 50 
$ 6.O0 
$ 220 
$ 250 
$ 2.O0 

LASER PRINTER MEMORY 



Model 

Memory Added 

Part it EO 

Pft/CE 

H P LASERJET UR 

111. HID 

1MB MODULE 
2MB MODULE 
3MB MODULE 
4MB MODULE 

H33474B 

H334756 

H33476B 

H33477B 

S 89.00 

S 149 00 
$ 199.00 
£ 249.00 

H.P. LASERJET II. IID 

IM0 MODULE 
2MB MODULE 
4MB MODULE 

11334430 

H334446 

H33445B 

I 89.00 

S 149 00 
$ 249.00 

HP DESKJET 

256K MODULE 



IBM 4019, 4019e 

1MB MODULE 
2MB MODULE 
3,5MB MODULE 

10G9136 

1039137 

1038675 

S 14900 

3 209.00 
$ 269 00 

OKi LASER 400 

1MB MODULE 
2MB MODULE 

70014701 

70015801 

$ 179 00 
$ 249.00 

OKJ LASER 800, 820 

1MB MODULE 
2MB MODULE 
4MB MODULE 

70016501 

No * Available 1 
No ti /Voluble 

$ 179 00 
$ 249.00 

S 359 .00 

PANASONIC 4450 

1MB MODULE 

KXP440 

$ 190 00 

PANASONIC 4420, 
44501 

1MB MODULE 
2MB MODULE 
4MB MODULE 

KX443 

KX441 

No n /Waflat>i& 

$ 169.00 
* 219 00 
$ 329 O0 

CANON LBP-4 

1MB MODULE 
1MB EXP 

S83-224Q 

S63-2230 

$ 189 00 
$ 189 00 

CANON LBP-BII 

1MB BOARD 

2MB BOARD 

4MB BOARD 

S63-13O0 

S63-1 880 

No N Available 

$ 99 00 
$ I49 00 
$ 289 .00 

APPLE 

LASERWRITER 

1MB KIT 

4MB KIT 

M6005 

M6006 

$ 89.00 
$ 299.00 

EPSON EPLfiOOG 

2MB MODULE 
4MB MODULE 

IBS 401 

IB4D1/4 

$ 199.00 
$ 329.00 

Tl MICROLASER 

1MB MODULE 

2559810-8001 

$ 85.00 

TOSHIBA 

RAGELASEH6 

2MB MODULE 
4M0 MODULE 


$ 219.00 
£ 349,00 

QMS PS410 

1 MB UPGRADE 
2MB UPGRADE 
4MB UPGHADE 

2600090-903 

2600090-902 

2000090-901 

$ 169 00 
$ 229.00 
$ 349.00 

LIFETIME WARRANTY 


ON ALL MODULES 



P&rMfHJ 
78X0955 pttK] 
1057035 (512K) 
1057035 (2MB) 
3OF5340 (512K) 
3QF5360 (2MB) 
6450603 (1MB} 
6450604 (2MB) 
8450806 (3M&J 
34F2933 (4MB) 
6450375 {1 MB) 
6450379 (2MB| 

6451060 (4MB) 
6450902 (2MB) 
6450120 (4MB) 
6450605 (2-8MB) 
34F3077 {2-15M0} 
6450609 (2-16MB) 


WbdfsMfiih PRICE 

PS/2 25 $ 19 00 

PS/1 * 7900 

PS/1 S 299.00 

30/266 S 49.00 

30/286 $ 139.00 

50Z, 555X, TtXEGl, 70-121, F-TO S 79 00 

50Z. 55SX, 70-EG1,70-121, P-70 4 139.00 

70^21,/V61.B21,B61 S 149.00 

55SX. 65SX, SSLS, 65LS. 34F3077 S 329,00 

09*041 $ 119.00 

BO-111,311 $ 199 00 

00-A21, A31, A61 $ 469.00 

90. 95 $ 229.00 

90, 95 $ 499 00 

70. 60 $ 429.00 

7D. 3D $ 409.00 

SO, 50Z, 55SX, 60 r 65SX 3 S39.00 


camPAW 


Model 

Memory Added 

ParWEQ 

PRICE 

DP 386/33. 4B5/26, 

2MB MODULE 

115144-001 

$ 159.00 

33 6 Syslempro 

8M0 MODULE 

116661-001 

$1,069.00 

DP 388/2D&, 20. 

1MB BOARD 

113644-001 

i 159 00 

8 25s, 25 

4MB BOARD 

1136454101 

$ 409.00 


1 MB MODULE 

113131-001 

$ HW00 


4 MB MODULE 

113132-001 

$ 319 00 

OP 3BBV16 

1 MB BOARD 

113833601 

$ 159 00 


4 Me BOARD 

113634-001 

$ 409 00 


1 MB MODULE 

11384&-001 

$ 109 00 


4 MB MODULE 

1125340O1 

$ 319.00 

DP 2G6N, 308N 

1MB MODULE 

110889-001 

* 99.00 

8 3S6SX/M 

2M0 MODULE 

119689-061 

$ 149.00 


4MB MODULE 

11069O.0O1 

$ 459.00 


OK BOARD 

110700-001 

$ 99.00 

DP 386/16 

1MB BOARD 

106069-001 

$ 279.00 


2MB BOARD 

1O9069-W/71 

t 399 00 


4MB BOARD 

108070-001 

$ 599.00 


8MB BOARD 

106070-W/72 

$ 899 00 

SEC 




Model 

Memory Added 

p*ti*EQ 

PRICE 

Powanmate SX Plus 

1MB BOARD 

APC-H85DE 

$ 279 00 


2MB BOARD 

& APC-HB51E 

$ 479 00 


4MB BOARD 

AFC-H852E 

t 759 00 


8MB BOARD 

$ APC HB53E 

$1.299 00 

Bawermate SX/20 



Call 

r-vwermate 388/20 

2MB BOARD 

APC-H655E 

$ 499 00 

Fbwerrnate 386/25 

2M6 BOARD 

AFC-H655X 

$ 499.06 


8M6 BOARD 

APC-H656X 

$1.399 00 


8MB BASEBOARD AFC-HG57X 

$1,449 OO 

Powermans 3B8/255 

2M0 KIT 

OP-41&4103 

i 249 00 


6MB KIT 

OP-410-5202 

$ 699.00 

Pawprmale 3Q8/33E 

2MB MODULE 

OP-410-5101 

$ 379.00 

4S6/25E 




^ Apple' 




Mode/ 

Me m ory Added 

PeriHEQ 

PRICE 

MAC Classic 

1 -SMB BD 

MB361LL/A 

$ 119 00 


2MB KIT 

M0514LL-A 

S TO9O0 

MACIIci. llsi 

1MB KIT 

MD291LL-A 

$ 79 00 

MACIlsi 

2MB KIT 

M0514LL-A 

$ 199 06 

MACIIci, lESi 

4MB KIT 

M0292LL-A 

$ 229.00 

MACIlsi 

8MB KIT 

M0513LL-A 

$ 799.00 

MACIIci, Hsi 

16MB KIT 

No H Available 

$1,099.00 

MAClirx 

4MB KIT 

M0376LL.-A 

$ 249.00 


16MB KIT 

No It Available 

11.199.00 

MAC SE, SE30, 

4MB KIT 

M027D7 

$ £29.00 

Plus, II, lien, II* 





MATH CO-PROCESSORS mm 


Cyrix 


f'/r iit 


(Up to £0% (aster than inlet) 

(Up to 50% faster 

Eton inlet) 

Part# 

PRICE 

PartK 

PRICE 

63567.16 

$ 259 00 

2C87-6 

$ 149C3 

83567-20 

$ 279.00 

2C87-10 

$ 159.00 

B3D87-T6 

$ 260.00 

2CH7-12 

$ 179.00 

63067 20 

S 299.00 

2C87 20 

$ 229 00 

B3D87-25 

$ 369.00 

3C87SX-16 

$ 249.00 

93D&7-33 

$ 459.00 

3C87SX-20 

S 269.00 

Call for 


3C87-20 

3CS7-25 

$ 289.00 
$ 359.00 

Intel Prices 

3CS7-33 

$ 449 00 


LAPTOP MEMORY 


Memory Added Pari 8 EQ 


TOSHIBA 

T1 GOOSE. XE 
4 2Q00SX 


T1200XE 

TT600 

T310QSX 

73100 

T33005X 

T3200 

75100 

T5200, 52000. 
0500 


1MB KIT 
2MB KIT 
4MB KIT 
8MB KIT 
2MB KIT 
2MB m 
2M0 KtT 
4 MB KIT 
2MB KIT 
2MB KIT 
4MB KIT 
SMB KIT 
2MB KIT 
2MB KIT 
6MB KIT 


PC14-FW6311U 

PC14-F*B312U 


PC-PAB306U 

PCS-FYW302U 

PCis-PAsaoau 

PC 15-RA8310U 

PG9^PAB341U 

PC12-RA03O7U 

PC 12-RA8309U 

FG6-RA7137U 

PC7-PAB301U 

PC10-PA8313U 

PC1O-RA0313U 


$ 229.00 
I 299.00 
$ 699.00 
$1,199 00 


175.00 
175,00 
175.00 
449.00 
175 00 
175.00 
449.00 
279.00 
175.00 
175.00 
999.00 


111 

Ratable 386/20 

PflftaliKJ LTE2Q6 

Portable Li E3BBS/20 

SLT/2B6 

SLT/306 

me 

Prospeed SX/20 

Prospeed 206, 
3885X/16 

Prospeed 386 


MwJerrVIrtlerface 
0-6MB 00 
512 KIT 
2MB KIT 
M®dem/Nertece 
1MB KIT 
4MB EXP 
IMS BOARD 
2MB BOARD 
4MB BOARD 
1MB BOARD 
4MB BOARD 
1MB BOARD 
4MB BOARD 
1MB BOARD 
2MB BOARD 
4MB BOARD 


107006-001 
107811-OGl 
107331601 
107332-001 
107767-001 
107651 -00t 
107653-001 
117001-001 
117081-002 
117001-003 
121125-001 
121125-002 
110235-901 
110237-001 
118303-001 
118304-00 T 
118305-001 


09.00 
189. DO- 
39.00 
129Q0 
89.00 
239 00 
609.00 
129.00 
179 00 
699.00 
349 00 
11.199.00 
$ I59.D0 
* 699 00 
$ 189.00 
$ 309.00 
$ 609 00 


SuperspoM Sk 


SlMTipwl. 286e 
Tutt»sporl 386e 


OTHER LAPTOPS 


AST Emecuitue 
Notebook 
SHARP PC 6220 


I MB BOARD 
4MB BOARD 
1MB BOARD 
2MB BOARD 
4MB BOARD 
2MB CARD 
BMB CARD 


2MB ALPHA 
2MB BETA 
2MB EXP 
2MB CARD 
4 MB CARD 
I MB BOARD 
4 MB BOARD 


1 MB BOARD 
2M0 BOARD 
3MB BOARD 
JMB BOARD 
1MB SIMM 
4MB SIMM 
1MB BOARD 


T« Travel male 2000 1 MB BOARD 

Ever** Tempo U 2MB MODULE 
Panasonic CP-170,270 1 MB CARD 


PC-43-21 
PC-43-22 
PC-21-21 
PC-21-26 
PC-21 22 
PC-31-21 
PC-31-22 


ZA-100-86 
ZA-180-87 
ZA-T0O64 
ZA-100-64 
ZA-180-71 
ZA-3034-ME 
ZA-3034-ME/4 


M0246 

M024B/2 

M9248/3 

M0248/4 

500814-001 

500814-003 

CE-621B 

2568034-0001 

PCAOO053-0O 

CF-BA165 


203.00 
679.00 
209 00 
459.00 
679.00 
459 00 


279.00 
279. DO 
279 00 
279.00 
699.00 
249,00 
599.00 


$ 249.00 
5 749.00 
$ 999.00 
$1,299.00 
$ 129.00 

$ 59300 
$ 189.00 

$ 163 00 
$ 399 00 
$ 249 00 


We Stock Memory for 99% of the 
Available Computers & Printers 
Ask for Upgrades not Listed 
We Will Match or Beat any 
Legitimate Advertised Price. 

We Carry Floppy Drives. 

Orders: 1-800-726-2477 Ext 200 


TERMS: 

1. We accept RCXs from universities, government agencies, and qualified rirms. 

2. MC r VISA, COD. prepay and approved ROs only. 

3. We accept international orders. 

4 We accept orders through the Fax. 

5. 15 & /o restocking fee on returns within 30 days. No refunds after 30 days. 

6 No software return 

7, Ait prices are final after sale. 

Trademarks are registered with their respective companies. Prices are subject lo change. 


370 BYTE- MAY 1991 


Circle 150 an Inquiry Cord (RESELLERS: 151) 















Single Board 
Computers 



Powerful V-53 CPU Card 

* 2.5MB Solid State Disk! 

Runs AT Code and DOS from ROM 
AT Fingers for Bus Expansion 

* NEC V53 CPU 12/1 GmHz, Norton 20 
2MB ROM, 512K SRAM, 4MB RAM 
Compact and Low Power 

* 5 Serial, 2 Parallel Ports 
Clock, Watchdog Timer 


$ 395 Q-100 
303-444-7737 

655 Hawthorn Ave Bulkier CO 8Q304 Fax 303-7B6-99fl3 




QIC 'n Easy Access to all your 
Data Everytime 



TIM QICPAK family p«vntM unjqu* tiCL-iitiei to Ktmi 
daburtridgn erected <mi ■ wide range of Mitm Minis and Mid- 
Nirifi SyiterrH 04ir»g f«UT K, TIMf 9 lv«, jrw 4 low tod, 

fast and high capacity alternative. 

QCPAK'i ideilitieS all ol tdrlrukpe |*LXe^^ng, including 

• extracting data directly Irran the cartridge min packagot turfi at Lotut 
123 0i DBASE dr lor use in Mai! Merge dppIk-BOoni 

• EiiLrt files un be ertracted by OICPAK from cartridges retorded 

many iytlnmt, including: IBM System jb'jtl, IBM ASMiX), IBM PC-BT. 
Apulto, Ewer?i t Maynard. MbuntiUv, ■sum Sytcra. Unix and 
lyttErm etc. 

■ QKPAK.'t rii&h Speed Cftltridgft IHllriftatiori romffltet* in-hgups 

• QlCIYVK r S BftdetH & H«wre t«,liT «4 are UNIX car rgnupanble 


£ Sourer in Microsoft & Turbo C. Twtkj Pastil dnd BASIC is provided. 

W* provide both QhCHIK Krti forui 
drives and aha com 
Uy IM Mufhmn 


VO SON 

VCKiOH tR|TERPI ISfi LlMllED 



Circle 330 on Inquiry Card. 


HYPERCROSS - asm * 

Multi-Target Macro Cross Assembler 

Fasl One Pass * Library Driven-’ Execution. 

PC-osm Style Directives and Expressions 

PROCES SORS SUP PORTED: 


QQA& 

6601 

1600 

7800 

320C1X 

Z8 

6051 

6806 

6602 

70XXX 

32QC2X 

Z80 

6065 

6809 

66816 

TMP4300 

TMS370 

Zl 60 

8066 

6811 

CQP400 

TCP46O0 

TWS7000 

Z260 

8096 
80196 

68000 

COP800 

TMP4700 

TMS9900 

5UPEF 

&HSO 


Popular VeJHtor Style input Source Code Syntax Rules. 
Six Run Code Format Choices A Program List Option. 
Host; ibm PC or compatible (PC-dOS/mS-dOS). 

STANDARD SYSTEM : $249,00 US 

Macro Cross Assomot&r, 31 processor Lforaries. 
Sample Programs, Single User License, User Manual. 
3 1 £2 or £ 1/4 Diskette Option, US Shipping A Handling 

BASE SYSTEM: $129,00 US 

Directive Subset, No Macros, 23 Processor Libraries. 

K & M Associates (404) 971 -2649 
P.O, Box 670054 

Marietta, GA 30066 * Trademark Hyper*?* Carp. 


Circle 181 on Inquiry Card. 


ROM Based 
AT Systems 



Diskless on the PC Bus 

* Write Code with Standard DOS Tools 
Born .exe in ROM, Plug into our card 
Optimized BIOS with Utilities 

* Optional Keyboard and Video 
Piggyback with: Flop, Kbd, Print, Scsi 
Backplanes for off-the-shelf cards 

* Complete “Ready to Run” Systems 
0-5 Slot, DOS on ROM, Flop Option 

$ 579 and up 

svstems 303-444-7737 

655 I Lawthom Ave BouLfor CO SU304 Fax 303-7B6-9983 



lie! 


PROMPT DELIVERY!!! 

SAME DAY SHIPPING {USUALLY) 
quantity onf paces shown fat hah. m, i mi 



Werpoiy for simest ALL ttompuiers 


U> 

\ DYNAMIC RAM 

1 


3 

4M Board for hp LJ's w/2M0 

$160.00 

33 

S D 

SIMM 

4Mx9 

80 ns 

230.00 


fc-l 1 

SIMM 

1Mx9 

60 ns 

63.00 

e @ 

a? 00 


SIMM 

1Mx9 

80 ns 

54.00 


Lrt 

4 Mbit 

4Mx1 

80 ns 

28.00 

'2^ 

O T 

4 Mbit 

TM*4 

80 ns 

34.00 

bo m 

£ * 

1 Mbit 

iMxl 

80 ns 

5.75 

II 

s = 

41256 

256Kx1 

100 ns 

2.10 


i O 

41256 

256Kx1 

120 ns 

1,95 

1% 

lA 

44256 

2S6K*4 

100 m 

5.95 

N S 

O (4 

r- 

LTI ^ 

4464 

64Kx4 

100 ns 

2.15 

m 



EPROM 



s E 

27C4QG1 

512KxB 

150 ns 

$55.00 

h- d 


27C1000 

tsoKxa 

150 ns 

16.50 

§ 


270512 

64Kx0 

120 ns 

7.50 


un 

27256 

32 KxS 

150 ns 

5.00 


i—i Pi 1 
£ w 

27128 

16Kx8 

250 ns 

3.40 


fi as 


STATIC RAM 



S F 

= LJ 

1 Mbit 

128KxS 

100 ns 

$15.00 



L 62256LP 

32Kx& 

100 ns 

6.50, 


OPEN 

■S’ . s DAYS, 7 at am. 10 pp 

* SHIP VIA FED-EXON SAT 


IWaala-JCard- VISA or UPS CASH COO 

MICROPROCESSORS UNLIMITED. INC. 

SSViSSar (918)267-4961 


a. lc Id il tor packing ipalmals 


Circle 309 on Inquiry Card, 


VIDEO FRAME GRABBERS 



MODEL RESOLUTION 

HRT 256-4 256 x 256 x 4 495 

HRT 2564 256 x 256 x 8 795 

HRT 5124 512 x 512 x 8 995 

HRT 512-24 512 X 512 x 24 1995 

- IBM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

■ 24 Bn RGB OUT accept model HRT 256-4 
16 level gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST RAY DIFFERENCE 


HRT 


PHONE 416-497-6493 


HIGH RES TECHNOLOGIES 
P.O BOX 76 
LEWISTON, N Y. 14092 

FAX 415-497-1988 


Circle 145 on Inquiry Cord. 


Circle 57 on Inquiry Card. 



LOW COST 
INTERFACE 


FOR PC/XT/AT 


RS-485/422 Card [PC485] $95/125 

m Serial Arync. Coniniu nicalfon up tu «t,0tXWt; 2 or 4 wires; fvS I fvl?l I [ J ART. 

* Can be tcNtfinired as COM 3-COM4; Minimum Raitd Rate 56KB, 

* Flexible CrtwIguraLujn optiems. RTS or IJTR control of transmission direction. 
■ Full/lEalf duplex uperatiaB. Supports hardware handshaking (RTS,OS), 

* Dual driven:receivcjK;Ha»d3esM devices ;(."Tnsip;ili hie with nuwi cimtnt, sfiwr 

« Hijjli S|netd »L'ni*nv available (soppmts bauJ rateE up co ) - Hb5 


Dual-Port RS-485/422[PCL743] $175 


• Two indepciLdchi charnels / UARTs; 2 Or 4 wire uperalion. Max. Baud 56KB. 

• Dipswitdi cnnftgurabld as COMM (IRQ2-7). Oil board terminator resistor. 

IEEE^488~Card [PC488A/C] $145/4451 

• IndadH DOS Device Driver and sample Communication program in BASIC 

• Additional Jample programs in C, Pa-scal A Assembly - S5H. 

■ IRQ ( 1-6). DMA channel 1 or 2. Up to 4 boards per ernnjjurier 

• Compatible with most 1EEE-W& Software packages for IBM- PC. 

• DO Addresses and Condo! Registers compatible with Nl’s CPfB-PCIl. 

• PC4BBC card version uJlll Built-In Bus Analyzer hardware and software. 
(Allows Real Time 488 Bus Daia Capture in background Operation meutej 


Digital I/O & Counter [PCL720] $175 


• Digital Inpu 1 and 32 Digital Output Oumnelv, 3 ebannel programmable 
cotmter/linier. Liter Ci.mfiguTable clock source. Bread board area. 

144 Bit Digital I/O [PCL722J $345 

> 144 lines (24 bits i ti puns) nf TTL campatlhlc digital I/O. Output buffer* sinl 
24mA. source 15mA [niemrpl handling cnpahiliry.Oplo-22 module comparihle. 

| Relay* Isolated D/I [PCL725] $240j 

a fi Relay tKIUHtor outputs; 8 Optu-isuiaLed digital inpuLT, Relay driver riirailE. 

* LED indicators for aeiitalcd reLayj. On board tigdal Wlhlilkining. 

10 Channel Counter [PCL830J $345 i 

ft it) Independeni Eh bit irp/down emmnters. Prngrammohle frequency nul[htc. 
ft 16 bit TTL input and 16 bit TTL output puns. Selectable interrupt channel 

16 Channel 12 bit D/A [PCL7261 $495 

ft Output Ranges: fl ta +5V, 0 W + 10V, ±5V, ± IflV or sink 4-20mA. 

• Settling time: 70^5. Linearity: i l/2hiLVol Lage output driving eapaciiy: :5mA 
ft DigjuFl/0:16 digital inputs and 16 digital outputs;TTLeumpalible. 

: 12 Bit A/D & D/A [PCL711s] $295 

* A/D cnfiYTTirrr h r ingle-ended charm ids; Device: AJM74; CoitveniPH time 

Its thorn Irtpul ranee; t5V; Software Trigger Mode ordy. 

* D/A converter: 1 charnel; ]2 pi| r«$oluLinn: Q m 4 5 vTtflV Output Range. 

* Digital I/Q; 16 Input ! L6 ChnpuL channels; AH tOs TTL compatible. 

* lulrnul Wiring Terminal Board with mounting accessories included, 

* Utility Routines and Demo/Sample Programs for BASIC and C/airk-fiAH It.; 

112 Bit A/D & D/A [PCL812] $395 

ft AD converter 16 single ended inputs; Device : AD574; Conversion time Less 
than 25 nsec; Budt-in prograiruruible pacer; Input (ii»bS: *lGV h *5V, ±IV. 
ft D/Aeoa«rt*r 2Chunks; 12 Mlre«riudw^ Output Range 0->V. 

* Digital I/O: 16 Input /1 b Oulpui ehanuets; All I/Os TTL compatible, 
n Coonttr: L channel prugrammahle interval counterttimer, Uses Intel £254. 
ft DMA and intenupt capability. Utility software for Bosk included, 

12 Bit w/Pgm Gain [PCL812pg] $450 


* AT) CDtvtricr ij single ended inputs; Dttrf«;HADJT4; Conversion lime less 
than 25 n^ac; Built-in prewiammabic pacer, 

* SeFtwBrr PrxrgrjmiiiabEeM qIi ipie Input Kargej: * ||)V, tJV, a2.5V, 

±125V, *<U125 V, 

ft DA eonvtrter: 2 channeIs; L2 bit resolution.; Output Range 0-5V. 
ft PipUl 1'Ch lb Input 1 16 Output channels; Ail 1/tlslTL mrnpatible.. 

* Cvunitr 1 channel programmabk snler>n3 eou rttef.'UilWir. Uses J diet flJM, 

* DMA and inierrupi capabiliiy r Utility software for Basic iodiaded- 

FasTU Bit A/D/A [PCL718J $7851 

* A/D kuh erier- 16 sLrtgle ended 01 8 di fferc otEal dianjids, 12 bit rcscluEiaat 

Programmable wan rate; Built-In Interrupt and DMA ooniral circuitry, 
CunweTTion speed sRipta r scc (standard), 100.000 implVsec (uprional)t 

* Input nagH: Bipcditt ^ [()V, *JV, *2.5V. JV, ±0JV; Uniprriar 10,5,2,1V., 

* D/A ecnverler: 2 channels; Resolution: 12 bits res; Settling time: 5>sec; ±5V 

* Digital I/O: 16 OUT, E6 IN; TTL- compatible; All LOs TIT, compatible. 

* bit prugr interval eounter/limer; Uses Intel 8254; Pftcer dock; 

■ Software: Utility sofiwpre fnt BASIC arid QuickBASIC included. 
SuppunedbyLabDAS (S395/495),ASYST, LABTBCtt, UnkelScope 

Fast 12 Bit w/ Pgm Gain [SIS] $875 

* A/D ninifrtfr: 16 single ended or 3 differential channels; 12 bit moluUaa; 
PtOffatnmrdtk scan race; Built-in lmemipt and DMA eomrol cireuitry. 
Conversion speed lflG.fXlO samples per second. 

■ Software Program ms He I npul ranges; Bipolar 1 1UV, * 5 V, * 2JV, * |V, 
sft.5V; Unipolar lOJAlV. 

* D/A converter: 2 channels; Resolution: 12 bits res; Sellliug time: 5nsec; ±W 

* Digital I/O: 16 OUT, 16 IN; TTL compatible: All b'Us'lTL cumpatihle. 

ft Cuuni m ;ti bilprogr. interval counlerrtimert Uses Intel S2S4; Pacer dock; 

* Software: Utility software for BASIC and OwiekBiASIC inelnded. 

Supported by ljbDAS, A5YST, LaBTTECH. UnkelSc^e 


| Stepper Motor Card |PCUS38| $395; 

• Capable of independent and simiiLmneotu control nJ up to J sipppcr mntnn. 

* Programmablr speed frurn f to 10,000 pps; Steps per crjimnand 1 to 65535, 

* Dl l p switch wtectfthle L/O port base, address 4tnd wait siateJ24 hit TTL I/O port. 

• Crystal based timing; All cimtnrl signal* opin-iseriated. 


Circle 58 on Inquiry Card, 

MC f VISA / AMEX €411 loday tor dnlsuhretsT 
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■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know you're getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX FILE NAME 

BIX CONFERENCE 

DESCRIPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc 

ibm utils 

Public-domain text editor, with source code. 

secrets? .arc 

ibm.dos 

Condensed and edited messages from the ibm .dos/secrets topic. Tricks and undocumented 

Internals of MS/DOS. 

tetris2.zip 

microsoft 

KLOTZ, a Tetris" done for Microsoft Windows 3. 

2zip25.zip 

ibm .utils 

Converts a variety of archive formats (including ARC, PAK. ZOO, LZH) to PKWare's 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework.zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor, arc 

ibm.os? 

Continuous display of CPU bad for OS/2 Presentation Manager, 

abort.exe 

ibm. utils 

TSR that aborts any program when you press Alt-C 

dis386.zip 

ibm .utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V2G. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There's 
even a "Repairshop" conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that's essential to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 1-800-227'2983 (in NH call 603-924-7681), 


BIX 













Circle 293 on Inquiry Card. 


RENTALS 


Our unique service 
provides you a short-term 
solution to your computer needs! 


• IBM • COMPAQ 

• MACINTOSH •LASERS 

• PORTABLES •LAPTOPS 


Next Day Delivery Available 


Computer Rental 


CALL TOLL FREE 

800 - 765-4727 


Circle 249 on Inquiry Card. 


PLD Design 
Software 


Get Started with CUPL™ for only 

$149.95 



Now you can have a PLD Starter Kit 
that gives you all the horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost For more infor¬ 
mation, call 1-800-331-7766 or 305- 
974-0967. LOGICAL 

DBVICU, INC. 


Circle 190 on Inquiry Card 
(RESELLERS: 191). 



Program 

YourChips 


In Sets of 4 for $495.00 



Special offer Now Includes: 

Free UV eraser, CUPL starter Kit and 


a $300.00 Factory Rebate with the 


PDT-1 EPROM. 
EPLD, Micro 



Progammer. 1-800-331-7766 


Circle 192 on Inquiry Card 
(RESELLERS: 193). 


4 U |(f DriveGuard 

I I the personal technician 

NOW — stop data loss before it strikes! 

DriveGuard puts you on the offensive against sud 
den data loss disasters by detecting marginal con¬ 
ditions in your 5.25 in, high-density, floppy drive 
before they become a problem. At last you’ll know 
when it’s safe to store your valuable data on disk. 
Selected features: 

• Fast, accurate test of your floppy drive. 

• Resolves interchangeability problems. 

• Easy to use, menu driven interface. 

• On-line help, mono and color support. 

• Printed reports with test result history. 
DriveGuard is an indispensikle utility for anyone 
who owns or uses a PC/AT or 100% compatible 
computer with one or more 5.25 in, high-density. 
1.2 meg floppy disk drives. 512k RAM required. 

Send check or money order for $89.95+$4.00 S&H 
to Test Technology, P.O. Box 360118, Milpitas, 
CA 95036. California residents add sales tax. Call 
(408) 946-1722, 9am to 5pm PST. 

“Don't boot up without it!" 


Circle 204 on Inquiry Card. 


Circle 301 on Inquiry Card. 



Circle 356 on Inquiry Card. 


$695/8951 

• Programs EFVEPROMs. MICROS. BIPOLARs.PALs. GALs, EPLDs, PEELS 
(current libraries support over 900 devices by over 35 manufacturers). 

• Software drivm pin driven. D/A generated programming voltages (8 bit 
DACs used to generate voltages from 5-25V with 0.1V resolution for all pins). 

• Fast dcvKc programming /verily /read via dedicated parallel interface. 

• Upgradeable for virtually any fiilure programmable devices up to 46 pins. 

• Sclf-suhsisient operation. No additional modules or plug-in adapters required. 

• Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands include: Fill. Move, Insert. Delete. Search. Data entry can be done 
in ASCII or HEX form. FUSEMAP EDITOR for Logic devices. 

n Friendly Mena-Driven interface. Device selection by P/N and Manufacturer. 

• Supports 8/16/32 Ml data word formats. 

• Programming algorithms: Normal, Intelligent I A II. Quick Pulse Program¬ 
ming. Automatic selection of fastest algorithm for any given part. 

• Verify operation performed at normal A worst case operating voltage 
o Functional test: JF.DEC standard functional testing for logic devices. 

TTL Logic functional test for 74xx/54xx series devices and memory devices. 
Test library can be updated by the user. User definable lest pattern generation, 
n File formats accepted: JEDEC (full), JKDKCfkn-ual), Binary, MOS Tech¬ 
nology. Motorola lira. Intel Hex. Tektronix Hex. 

• Base price ($695) indudes Interface card, cable. Memory ♦ Micro + Bipolar 
library. TTlVCMOS/MliMOR Y device test capability, one year free updates. 

• Complete price ($895) includes all of the above plus I-ogle Device Library. 

• Library updates can be received via floppy or 8AC Customer Support BBS. 

u Full I year warranty. Customer support via voice line. Fax A dedicated BBS. 



IL. 

PRi 


AL RS-232 


$345/495 


• Programs EE/EProms. ZPRams.lntci Micros,Flash FJ>romi.Memory Cards. 

u Stand-Alone Mode for EE/FJ*rom and Memory Card Duplication / Verify. 

• All 24/28/32 pin EE/EProms to 8 MBits (upgradeable to 32 megabits i 

• Microsdi741/A.-2/A.-4,-8,-9,-51.-C51 ,-C51 FA/B.-52,-53,-3S,-C521,-C541,9761, 

• Model IP 100 ($345). Modd UP260 ($495) accepts dedicated modules. 

• Motorola Micros (68705P3.U3.R3.S3) Programming Module - $145 

• Memory Cards Programming Module (Seiko/Epson) - $145 
u GANG Programming Module (4 sockets) - $145 

u Optional built-in Eraser, 1 Timer module - $50. Conductive roam pad. 

• User friendly Menu-Driven Interface Program for IBM-PC . 

u Caa be operated with any computer containing an RS-232 serial port. 

• OF.M open board programmer configurations available (from $245). 

• Customer support via voice line, dedicated BBS or fas; Fall 1 year warranty. 



[INTELLIGENT 

ROM EMULATOR_$395 

• Emulates 2716 throegh 27512 EProms (2k to 64k bytes) with a single unit. 

• Megabit parts can be emulated with multiple units (Mega adapter required). 

• Connects to the standard parallel printer port. Uses standard printer cable. 

• FAST data loading via parallel printer port (64k bytes in less than 16 seconds). 

• Intelligent Ta-Circuit-Emulator* type features Indude: Address Compart 
(with HALT output). Address Snapshot (for target addr. bus monitoring). 
Trigger Input (for external events monitoring). Programmable Reset Output. 

• Powerful Memory buffer editor Selectable wordsizes (8,16^2). 

• User friendly software. Command set includes: l-oad. Write, Display, Run. 
Type. Edit. FU, Ruu-Command-FUe, Monitor, Port, Reset, Help. Calculator. 

• ( ascadablc to I units. Includes target cable with Trigger, Halt A Reset clips. 

• CMOS model with NiCnd rechargeable 9V battery backup - $495 
(Caa be used ia stand-alone mode; Built-in battery recharging circuitry.) 

• File formats accepted: Binary, Intel Hex. Motorola S. 


MC / VISA / AMEX Call today Tor datasheets! 



B&C MICROSYSTEMS INC. 


756 N. PASTORIA AVFL, SUNNYVALE, CA 94086 USA 
TEL: (468)736-5511 FAX: (466)730-5521 BBS:(468)730-2317 
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A Message 
T o Our 
Subscribers 

P* ROM TIME TO TIME WE 
make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 
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P.O. Box 555 
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INTERGRAND RESEARCH CORP 124 

939 

SOFTWARE SECURITY 

426 

CONTROL TELEMETRY 

9215-72 

281 

PROTECH MARKETING,INC 

193 

267 

RAINBOW 

165 

268 

RAINBOW 

165 

272 

ROSE ELECTRONICS 

326 

375 

SAFESOFT SYSTEMS 

355 

940 

SYSTEMS 


eat abtech 92S0-11 

532 ABTECH 92SQ-11 

403 ABTECH,INC 9215-65 

464 ABTECH,INC 92IS-65 

18 ALR , 2,3 

17 ALR 2.3 

IS ALTEC TECHNOLOGY CORP 109 

19 ALT1MA SYSTEMS .. m 

40$ AMDS LTD 92IS-46 

26 AMT. INT'L. 358 

407 ADC INTL CORP 92IS-67 

379 AUTOMATED COMPTECK.COflP. 100.101 
300 AUTOMATED COMPTECH CORP 100,101 
633 BLLINK COMPUTEHS.INC , 92S0-24 
$34 BI-UNK COMPUTERS, INC 9250-24 
636 CHAU MONT & ASSOCIATES 9250-7 


06 COMPUADD{INTL) CII.1 

70 COMPUADD. 117-120 


561 COMPUTER SALES PROF . 92NE-9 

592 COMPUTER SALES PROF 92NE-9 
611 CORPORATE TRIANGLE . 92PC19 

593 DATATRANS SYSTEMS,INC 92NE-11 

594 DATATRANS SYSTEMS, INC 92NE-11 
636 DATATRANS SYSTEMS,INC 92SO-S 

639 DATATRANS SYSTEMS, INC 9250-5 

93 DELL (N.A.). CM 

553 DERBYTECHC0MPUTERS.INC92MW-T 

554 D€RBVTECHC0MPUTERS.INC92MW-7 

640 DEHBYTECH COMPUTERS.INC 92SO-3 

641 DERBYTECH COMPUTERSJNC 92SO-3 


103 DOLCH. 51 

104 DTK. 233 

105 DTK 233 

' ELONEX.9215-37 

169 ERGO COMPUTERS 52,53 

111 EVEREX SYSTEMS 59 

* EVEREX SYSTEMS.60A-B 


112 EVE REX SYSTEMS 60,61 

116 FALCO DATA PRODUCTS, I NC 37 

667 FD MICROSYSTEMS. 92NE-19 

596 FD MICROSYSTEMS 92NE-19 

643 FD MICROSYSTEMS 92SO-13 

644 FD MICROSYSTEMS. 9250-13 

117 FIRST COMPUTER SYS ,INC 356 

116 FIRST COMPUTER SYS ,INC . 356 

123 FLYTECH TECHNOLOGY 79 

371 FUJI KAMA USA 365 

372 FUJIKAMA USA . 365 

1 GATEWAY 2000 . 26A-D 

■ GATEWAY 2000 92IS-60A-B 

645 HSS 62SO-21 

646 HSS. 9*50-21 

146 HUMMINGBIRD COMM 242 

149 HUMMINGBIRD COMM 242 

150 H.CO. COMPUTER PRODUCTS 370 

151 H CO COMPUTEH PRODUCTS 370 

153 IBM WORKSTATIONS . 16,17 

* IN MAC , 92PC-A-L 

172 IVERSON TECHNOLOGY 130,131 

173 IVERSON TECHNOLOGY . 130,131 

174 IVERSON TECHNOLOGY . 133 

175 IVERSON TECHNOLOGY 133 

177 JAMECO .20,21 

179 JEM INI ELECTRONICS 369 

162 KEA SYSTEMS,INC.112 

' KILA. 371 

447 LONGSHfNE ELECTRONICS CORP 92IS-56 

448 LOYALTY FOU NDEfi ENTER.CO 92IS-61 

* MANCHESTER 92NE-A-B 

594 MANCHESTER 92NE-1 

203 MEGATEL COMPUTER TECH 293 

561 MlCHQCOM.92 MW-11 

595 MICROCOM 92HE-7 

562 MYQDA.INC 92MW-3 

563 MYODA.INC 92MW-3 

651 MYODA.INC.9250-15 

652 MYODA.INC.92SO-15 

224 NEC SYSTEMS . Ml 

226 NORTHGATE 208,269 

227 NORTHGATE 210,211 

229 NORTHGATE.212 

229 NORTHGATE 214,215 

619 NSTL 92PC-12.13 

566 PC SOLUTIONS 92MW-13 

587 PC SOLUTIONS.92MW-13 

265 RADIO SHACK CIV 

566 SAINT CROIX COMPUTER 92MW-1 
569 SAINT CROIX COMPUTER 92MW-1 

599 SAINT CROIX COMPUTER 92NE-3 

600 SAINT CROIX COMPUTER 92NE-3 
462 SIEMENS^IXDORF 9215-22,23 

294 TAN DON COMPUTERS 98,69 

295 TANGENT 47 

- TEXAS MICROSYSTEMS .. 1B0A-B 

303 TEXAS MICROSYSTEMS 168,169 
603 THE NETWORK CONNECTION 92 NE-24 
469 Tl'KO COMPUTERS , 9215-13 

4 TOSHIBA AMEHICA INFO SYS . 23 
311 TOSHIBA AMERICA INFO SYS 24,25 

321 TRI-STAR. 7 

602 XINETRON . 92NE-23 

346 ZENITH DATA SYSTEMS - 143 

4 ZEOS INTERNATIONAL 236A-B 

347 ZEOS INTERNATIONAL 236,237 


941 TERMINALS 


73 

COMPUTERWISE. 

360 

115 

FALCO DATA PRODUCTS, INC 

243 

942 


UPS 

42 

BEST POWER. 

346 

236 

PARA SYSTEMSJNC. 

251 

250 

PC POWER & COOLING 

231 

251 

PC POWER 8 COOLING 

231 

196 

PUISSANCE.INC . 

369 

319 

TRIPP UTE 

149 

320 

TRIPP LITE. 

149 

SOFTWARE 

943 

IBM/MSDOS APPLICATIONS— 


Business 

t Of flee 

607 

ANDSOR HESEARCH . 92PC-14 

48 

BORLAND INTERNATIONAL 

11 

49 

BORLAND INTERN ARON AL 

11 

SSI 

BRUNO BLENHEIM 92MW-1S 

688 

BRUNO BLENHEIM 

92PC-5 


378 BYTE-MAY 1991 




















































































































































To get further information on the products advertised in BYTE, fill out the reader 
service card by circling the numbers on the card that correspond to the inquiry 
number listed with the advertiser. This index is provided as an additional service 

by the publisher, who assumes no liability for errors or omissions. * * Correspond directly with company. 


Inquiry No. 


Page No. 


Inquiry No. 


Page No. 


Inquiry No. 


Page No. 


Inquiry No. 


Page No. 


635 

BRUNO BLENHEIM 

92SO-18 

• 

CADRE TECHNOLOGIES 

92NE-13 

* 

CADRE TECHNOLOGIES 

92PC-15 

370 

COMPUTER ASSOCIATES 

259 

* 

COPIA INTERNATIONAL LTD. 288 

87 

DATACAP 

357 

107 

ELEX INTERNATIONAL 

.56 

432 

ELEX INTERNATIONAL 

92IS-15 

121 

FIRSTMARK TECHNOLOGIES 114 

122 

F1RSTMARK TECHNOLOGIES 114 

436 

GAMMA PRODUCTIONS,INC 92IS-12 

159 

INGENIO 

147 

160 

INGENIO 

147 

171 

IRWIN 

229 

232 

OPENETWORK 

122 

255 

PERSONAL TEX 

135 

266 

RAIMA. 

.71 

269 

RECOGNITA 

162 

273 

ROYKORE 

104 

350 

ZYLAB 

172 

351 

ZYLAB 

172 


944 IBM/MSDOS APPLICATIONS— 

Scientific/Technical 


27 

ANNABOOKS 

290 

28 

ANNABOOKS 

346 

29 

ANNABOOKS 

346 

• 

AVOCET SYSTEMS 

315 

• 

BINARY TECHNOLOGY 

364 

50 

BORLAND INTERNATIONAL 

31 

51 

BORLAND INTERNATIONAL 

31 

• 

COMPUTER SOLUTIONS NW 92IS-80C-D 

427 

DATAVISION AG 

92IS-55 

97 

DIGITALK 

27 

430 

DR HUGGLE & PARTNER GMBH 92IS-16 

131 

GENERIC SOFTWARE 

307 

368 

GOLDEN SOFTWARE 

232 

369 

GOLDEN SOFTWARE 

232 

147 

H0RSTMAN SOFTWARE DESIGN CORP 306 

440 

1 X 1 LTD 

92IS-40 

358 

INTEL CORP 

299 

359 

INTEL CORP 

299 

181 

K & M ENTERPRISES 

371 

163 

KEITHLEY METRABYTE 

369 

446 

KEYCRAFT 

92IS-68 

186 

LAHEY . 

306 

190 

LOGICAL DEVICES 

373 

191 

LOGICAL DEVICES 

373 

449 

LPA 

92IS-70 

222 

NATIONAL INSTRUMENTS 

an 

230 

NU-MEGA TECHNOLOGIES 

270 

231 

OAKLAND GROUP.INC 

286 

239 

PATTON & PATTON 

98 

255 

PERSONALTEX. 

135 

353 

PHAR LAP SOFTWARE 

252A-B 

256 

PHAR LAP SOFTWARE 

253 

598 

PROTOVIEW DEVMNT CORP 

92NE-18 

622 

PROTOVIEW DEVMNT CORP 

92PC-18 

276 

SEQUITER SOFTWARE 

144 

282 

SPECTRUM 

281 

283 

SPSS 

.152 

286 

STATSOFT 

113 

292 

SYSTAT 

171 

314 

TOUCHSTONE 

95 

315 

TOUCHSTONE 

95 


WATCOM 

261 

339 

WINTEK . 

364 

945 

IBM/MSDOS APPLICATIONS— 


Miscellaneous 

53 

BUREAU OF ELECTRONIC PUB 94 

54 

BUREAU OF ELECTRONIC PUB 94 

279 

DATAFLOW AUTOMATA 

282 

121 

FIRSTMARK TECHNOLOGIES . 114 

122 

FIRSTMARK TECHNOLOGIES .114 

152 

IBIS SOFTWARE 

280 

453 

MICROPRESS,INC 

92IS-70 

454 

MICROPRESS,INC 

92IS-70 

• 

MICROSOFT 

8,9 

264 

QUARTERDECK 

289 

273 

ROYKORE 

104 

946 

IBM/MSDOS APPLICATIONS— 


Word Processing 

350 

ZYLAB 

172 

351 

ZYLAB. 

172 

947 

IBM/MSDOS — CAD 

24 

AMERICAN SMALL BUSINESS . 139 

25 

AMS 

369 

131 

GENERIC SOFTWARE 

307 

340 

WINTEK. 

364 

948 

IBM/MSDOS - COMMUNICATIONS 


418 COMPEX.INC 92IS-39 


419 COMPEX.INC 92IS-39 

102 DIVERSIFIED COMPUTER SYS 364 


949 IBM/MSDOS — GRAPHICS 


46 

BOFFIN LTD. 

155 

47 

BOFFIN LTD 

155 

551 

BRUNO BLENHEIM 1 

92MW-15 

608 

BRUNO BLENHEIM 

92PC-5 

635 

BRUNO BLENHEIM 

92SO-18 

75 

COREL SYSTEMS CORPORATION 49 

76 

COREL SYSTEMS CORPORATION 49 

152 

IBIS SOFTWARE 

280 

155 

ICL 

274 

452 

MICROGRAFX 

92IS-29 

273 

ROYKORE 

104 

275 

SCIENTIFIC ENDEAVORS 

129 

328 

VERMONT CREATIVE SOFTWARE 35 

950 

IBM/MSDOS — LAN 

107 

ELEX INTERNATIONAL 

55 

432 

ELEX INTERNATIONAL 

92IS-15 

134 

GREG LEWIS PRODUCTIONS 241 

135 

GREG LEWIS PRODUCTIONS 241 

334 

WALKER.RICHER & QUINN (INT'L)76 

951 

IBM/MSOOS - LANGUAGES 

65 

CNS.INC 

294 

129 

GEM TECHNOLOGIES 

262 

130 

GEM TECHNOLOGIES 

262 

184 

KNOWLEDGE GARDEN 

308 

618 

METAWARE 

92PC-1 

213 

MIX SOFTWARE 

305 

456 

MKS 

92IS-43 

221 

NANTUCKET . 

256 

262 

PSEUDOCORP 

363 

266 

RAIMA 

71 

460 

SALFORD S/W MARKETING LTD 

38 

287 

STONY BROOK SOFTWARE 

179 

288 

STONY BROOK SOFTWARE 

179 

330 

VOGON ENTERPRISES LTD 

371 

337 

WHITEWATER GROUP.THE 

291 

349 

ZORTECH.INC 

41 

952 

IBM/MSDOS - UTILITES 

401 

313 R/E LTD. 

92IS-19 

45 

BLACK & WHITE INTL 

311 

416 

CLARION SOFTWARE 

92IS-59 

417 

CLARION SOFTWARE 

92IS-59 

97 

DIGITALK 

27 

133 

GREENVIEW DATA 

161 

144 

HEWLETT-PACKARD NETWORK PROD 221 

365 

ISLAND SYSTEMS 

187 

184 

KNOWLEDGE GARDEN 

308 

187 

LANDMARK/SUPERSOFT 

279 

• 

MULTISCOPE 

268A-B 

216 

MULTISCOPE. 

269 

231 

OAKLAND GROUP,INC 

286 

564 

ONTRACK COMPUTER SYS 92MW-24 

565 

ONTRACK COMPUTER SYS 92MW-24 

596 

ONTRACK COMPUTER SYS 

92NE-20 

597 

ONTRACK COMPUTER SYS 

92NE-20 

620 

ONTRACK COMPUTER SYS 

92PC-20 

621 

ONTRACK COMPUTER SYS 

92PC-20 

653 

ONTRACK COMPUTER SYS 

92SO-20 

654 

ONTRACK COMPUTER SYS 

92SO-20 

232 

OPENETWORK 

122 

301 

TEST TECHNOLOGY 

373 

323 

TURBOPOWER SOFTWARE 

310 

327 

UPGRADES.ETC 

355 

953 

OTHER APPLICATIONS— 


Business Office 

32 

ARCHER BUSINESS PRODUCTS 358 

33 

ARCHER BUSINESS PRODUCTS 358 

954 

OTHER APPLICATIONS— 


Scientific/Technical 

110 

ESIX SYSTEMS 

105 

955 

OTHER APPLICATIONS— 


Miscellaneous 

350 

ZYLAB 

172 

351 

ZYLAB 

172 

956 

OTHER - CAD 

197 

MATH SO FT.INC 

301 

957 

OTHER - CROSS DEVELOPMENT 


609 BUZZWORDS INT'L 92PC-24 

279 DATAFLOW AUTOMATA 282 

128 GCOM.INC 364 


S89 IMPLEMENTS 92NE-14 

163 INTEL CORP 346 

598 PROTOVIEW DEVMNT CORP 92NE-18 
622 PROTOVIEW DEVMNT CORP 92PC-18 
274 SANTA CRUZ OPERATION 75 

* TEXAS INSTRUMENTS 12,13 

958 OTHER — LAN 

34 ARTISOFT, INC 115 

458 RDE NETWORK SYSTEMS 92IS-35 

959 OTHER — LANGUAGES 


180 JENSEN & PARTNERS 335 

337 WHITEWATER GROUP.THE 291 

960 OTHER — UTIUTES 


133 GREENVIEW DATA 181 


961 EDUCATIONAL/ 

INSTRUCTIONAL 


9 ABACUS 107 

10 ABACUS 107 

• BYTE BACK ISSUES 320 

• BYTE BACK ISSUES 92IS-46 

• BYTE BACK ISSUES 92MW-20 

414 BYTE BITS 92IS-74 

• BYTE CARD DECK 182 

• BYTE CARD DECK 92MW-18 

• BYTE INT'L CARD DECK 92IS-50 

• BYTE SUB MESSAGE 337,375 

• BYTE SUBSCRIBERS SERVICE 278 

• BYTEWEEK 92IS-80C-D 

• BYTEWEEK/NEWSLETTER 340 

• COMPUTER/BYTE BOOK CLUB 284A-B 

• COMPUTER/BYTE BOOK CLUB 284,285 

642 EXP/DEXPO 92SO-16 

• NRI/MCGRAW-HILL 316A-B 

• UNIXWORLD 332A-B 

• UNIXWORLD 333 

331 VOGUE VIDEO PRODUCTS 280 

332 VOGUE VIDEO PRODUCTS 280 
338 WIESEMANN & THEIS GMBH 366 
552 WINDCREST/MCGRAW-HILL 92MW-9 
580 WINDCREST/MCGRAW*HILL 92NE-28 
810 WINDCREST/MCGRAW-HILL 92PC-21 
637 WINDCREST/MCGRAW-HILL 92SO-19 


560 LUCKY COMPUTER 92MW-5 

592 LUCKY COMPUTER 92NE-17 

593 LUCKY COMPUTER 92NE-17 

616 LUCKY COMPUTER 92PC-7 

617 LUCKY COMPUTER 92PC-7 

649 LUCKY COMPUTER 92SO-1 

650 LUCKY COMPUTER 92SO-1 

* MARK WILLIAMS COMPANY 91 


• MICROCOMPUTER MKTGCNCL 197,381 

• MICROCOMPUTER MKTGCNCL 92IS-77 

• MICROCOMPUTER MKTGCNCL 92MW-19 
209 MICROPROCESSORS UNLTD 371 


• MICROWAY 190 

562 MYODA.INC 92MW-3 

563 MYODA.INC 92MW-3 

651 MYODA.INC 92SO-15 

652 MYODA.INC 92SO-15 

225 NEVADA COMPUTER 359 

226 NORTHGATE 208,209 

227 NORTHGATE 210,211 

228 NORTHGATE 212 

229 NORTHGATE 214,215 

236 PACIFIC COMPUTER 64 

566 PC SOLUTIONS 92MW-13 

567 PC SOLUTIONS 92MW-13 


457 PROGRAMMERS ODYSSEY 92IS-14 
260 PROGRAMMER S PARADISE 65,67 

* PROGRAMMER S SHOP 245,247 

* REASONABLE SOLUTIONS92IS-80A-B 
570 REASONABLE SOLUTIONS92MW-21 
604 REASONABLE SOLUTIONS 92NE-25 
624 REASONABLE SOLUTIONS 92PC-11 
655 REASONABLE SOLUTIONS 92SO-9 

568 SAINT CROIX COMPUTER 92MW-1 

569 SAINT CROIX COMPUTER 92MW-1 

599 SAINT CROIX COMPUTER 92NE-3 

600 SAINT CROIX COMPUTER 92NE-3 

278 SIMPLE TECHNOLOGY 360 

280 SN’W COMP & ELECT 122 

* SOFTLINE 92IS-53 

464 SOFTWARE CONSTRUCTION 92IS-51 
296 TECHNOLOGY POWER ENTER 357 
312 TOTE-A-LAP 166,167 

324 UNICORN ELECTRONICS 362 

325 UNIVERSAL MEMORY PROD 362 

326 UNIVERSAL MEMORY PROD 362 

474 USA SOFTWARE 92IS-27 

552 WINDCREST/MCGRAW-HILL 92MW-9 
580 WINDCREST/MCGRAW-HILL 92NE-28 
610 WINDCREST/MCGRAW-HILL 92PC-21 
837 WINDCREST/MCGRAW-HILL 92SO-19 


962 MAIL ORDER/ 

RETAIL 


402 3EST-USA 92IS-76 

11 ADD ON AMERICA 369 

21 AMERICAN ADVANTECH 360 

26 AMT. INTL 356 

28 ANNABOOKS 346 

29 ANNABOOKS 346 

408 AT1CO 92IS-44.45 

409 ATI CO 92IS-44.4S 

40 B & B ELECTRONICS 355 

413 BLUE CHIP TECHNOLOGY 92IS-76 

* BUYERS MART 347,355 

57 B&C MICROSYSTEMS 371 

58 B&C MICROSYSTEMS 371 

356 B&C MICROSYSTEMS 373 

420 COMPEX INTERNATIONAL 92IS-78 

421 COMPUCLASSICS 92IS-21 

422 COMPUSAVE 92IS-49 

424 COMPUTER QUICK 92IS-64 

425 COMPUTER QUICK 92IS-64 

72 COMPUTERLANE 368 

90 DATAO INSTRUMENTS 346 


553 DERBYTECH COMPUTERS.INC92MW-7 

554 DERBYTECH COMPUTERS.INC92MW-7 

640 DERBYTECH COMPUTERS.INC 92SO-3 

641 DERBYTECH COMPUTERS.INC 92SO-3 
102 DIVERSIFIED COMPUTER SYS 364 

119 FIRST SOURCE INTERNATIONAL381 

120 FIRST SOURCE INTERNAT10NAL361 


437 GREY MATTER 92IS-69 

138 GUI CLEARINGHOUSE 329 

146 HOOLEON. 346 

157 IME 288 

158 IME 288 

442 INEX INTERNATIONAL 92IS-72 

172 IVERSON TECHNOLOGY 130,131 

173 IVERSON TECHNOLOGY 130.131 

174 IVERSON TECHNOLOGY 133 

175 IVERSON TECHNOLOGY 133 

178 JDR MICRODEVICES 346 

6 JDR MICRODEVICES 382,383 

7 JDR MICRODEVICES 382,383 

• JESSE JONES 322 

183 KEITHLEY METRABYTE 369 

559 LUCKY COMPUTER 92MW-5 


963 

MISCELLANEOUS 

8 

3M 

19 

415 

BYTE PUBLICATIONS 

92IS-79 

57 

B&C MICROSYSTEMS 

371 

58 

B&C MICROSYSTEMS 

371 

356 

B&C MICROSYSTEMS 

373 

579 

CM VENTURES 

92NE-5 

152 

IBIS SOFTWARE 

280 

613 

ICS 

92 PC-3 

557 

INTERFACE GROUP 

. 92MW-17 

558 

INTERFACE GROUP 

92MW-22.23 

590 

INTERFACE GROUP 

92NE-21 

591 

INTERFACE GROUP 

92NE-26.27 

814 

INTERFACE GROUP 

92 PC-17 

615 

INTERFACE GROUP 

92PC-22.23 

647 

INTERFACE GROUP 

92 SO-17 

648 

INTERFACE GROUP 

92SO-22.23 

172 

IVERSON TECHNOLOGY 130,131 

173 

IVERSON TECHNOLOGY 130,131 

174 

IVERSON TECHNOLOGY 133 

175 

IVERSON TECHNOLOGY 133 

249 

PC COMPUTER RENTAL 373 

459 

RIJNHAAVE (RSD) 

92IS-31 

964 


ON-LINE 


SERVICES 

450 

BIX 

338,339 

• 

BIX 

.244,372 

• 

BIX 

92IS-68,71,80 

• 

BIX 

92PC-16 

• 

BIX 

92 SO-14 

• 

BIX (INTL) 

273 

56 

BYTE/DEMOLINK 

. 343 

126 

GALACTICOMM. 

.81 

127 

GALACTICOMM 

81 

441 

l-COM/IDIOMA 

92IS-78 

965 

OPERATING 


SYSTEMS 


428 DISTRIBUTED SOFTWARE LTD 92IS-60 
• MARK WILLIAMS COMPANY 91 
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REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 

Remove this page or copy 
this page clearly and 
fax it to the number above. 

to you. 



Circle the numbers on 
Inquiry Card bdow which 
match the inquiry numbers 
assigned to items of interest 


Q 


Check off the answers to 
questions “A" through L 'E" 



Print your name, address, 
and fax number dearly on 
the form. 



HII out this coupon carefully. PLEASE PRINT. 


Name 


Title 


Company 


Address 


City 


S tate/P rovince Zip 


Country 

( ) ___ ( ) 

Phone Number Fax Number 


A, What Is your primary job 
function/principal area of responsibility? 
(Check one.) 

1 □ MIS/DP 

2 □ Programmer/Syste ms Analyst 

i □ Administralion/Management 

4 D Sales/Marketing 

5 □ Engineer/Scientist 
$□ Other 

R. What is your level of management 
responsibility? 

7 □ Scniordevd 
s □ Middle-level 
v O Professional 

C. Are you a reseller (VAR, VAD, Dealer, 
Consultant)? 

io □ Yes u P No 


D. What operating systems are you currently 
using? (Check all that apply.) 

ii O PC/MS-DOS 
is D DOS + Windows 

14 □ OS/2 

15 O UNIX 

16 □ MacOS 

17 □ VAX/VMS 

E. For how many people do yon influence the 
purchase of hardware or software? 

IS n 1—25 

19 □ 26-50 

20 □ 51-99 

2 | □ 100 or more 


MAY 1991 


Inquiry Numbers 1-495 Inquiry Numbers 496-990 Inquiry Number? 991-1479 


1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 996 997 998 999 1000 1001 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

507 

503 

509 

510 

511 

512 

513 

514 

515 

516 

517 

1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 

2a 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

516 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

1013 1014 1015 1016 1017 1010 1019 10201021 1022 1023 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

536 

539 

1024 1025 1026 1027 1026 1029 1030 1031 1032 1033 1034 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

540 

541 

542 

543 

544 

545 

546 

547 

546 

549 

550 

1035 1036 1037 1030 1039 1040 1041 1042 1043 1044 1045 

56 

57 

55 

59 

60 

61 

62 

63 

64 

65 

66 

551 

552 

553 

554 

555 

556 

557 

556 

559 

560 

561 

1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

562 

563 

564 

565 

566 

567 

560 

569 

570 

571 

572 

1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 

76 

79 

00 

81 

82 

83 

84 

85 

05 

07 

88 

573 

574 

575 

576 

577 

578 

579 

580 

501 

582 

583 

1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1076 

59 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

584 

585 

586 

587 

588 

509 

590 

591 

592 

593 

594 

1079 1080 1081 1082 1083 1004 1065 1086 1087 1088 1089 

TOO 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

1090 1091 1092 1 093 1094 1 095 1 096 1 097 1 098 1099 1100 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

606 

607 

600 

609 

610 

611 

612 

013 

614 

615 

616 

1101 1102 1103 1104 1105 1106 1107 1106 1109 1110 1111 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

1112 1113 1114 1115 1116 11171110 1119 1120 1121 1122 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 

144 

145 

146 

147 

146 

149 

150 

151 

152 

153 

154 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

1134 1135 1136 1137 1138 1139 1140 1141 1142 1143 1144 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 

IBS 

167 

166 

169 

170 

171 

172 

173 

174 

175 

176 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1186 

177 

178 

179 

150 

181 

182 

183 

164 

185 

186 

187 

672 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

1167 1168 1169 1170 1171 1172 11731174 1175 1176 1177 

185 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

683 

684 

685 

666 

687 

60S 

669 

690 

691 

692 

693 

1178 1179 1180 1161 11821183 1164 1185 1186 1187 1186 

199 

200 

201 

202 

203 

204 

205 

206 

207 

206 

209 

694 

696 

696 

697 

698 

699 

700 

701 

702 

703 

704 

1189 1190 1191 1192 1193 1194 1195 1106 1197 11981199 

210 

211 

212 

213 

214 

215 

216 

217 

210 

219 

220 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

1211 1212 1213 1214 1216 1216 12171218 1219 1220 1221 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 

254 

255 

256 

257 

256 

259 

260 

261 

262 

263 

264 

749 

750 

751 

752 

753 

754 

755 

766 

757 

756 

759 

1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

760 

761 

762 

763 

764 

705 

766 

767 

768 

769 

770 

1255 1256 1257 1250 1259 1260 1261 1262 1263 1264 1255 

276 

277 

275 

279 

2 BO 

281 

282 

283 

284 

2S5 

2B6 

771 

772 

773 

774 

775 

776 

777 

776 

779 

780 

781 

1256 1267 1268 1269 1270 1271 1272 1273 1274 1275 1270 

287 

258 

259 

290 

291 

292 

293 

294 

295 

296 

297 

782 

783 

784 

785 

786 

787 

700 

709 

790 

791 

792 

1277 1276 1279 1280 1281 1282 1283 1284 1285 1286 1267 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

300 

793 

794 

795 

796 

797 

798 

799 

600 

801 

602 

603 

1288 1289 1290 1291 1292 1293 1294 1295 1290 1297 1208 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

804 

805 

006 

807 

80S 

609 

010 

911 

812 

613 

614 

1299 1300 1301 1302 1 303 1304 1305 1306 1307 1300 1309 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

615 

816 

817 

818 

619 

620 

821 

822 

823 

024 

625 

1310 1311 1312 1313 1314 1315 1316 13171318 1319 1320 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

626 

827 

828 

829 

030 

831 

832 

633 

334 

035 

836 

1321 1322 1323 1324 1325 1326 1327 1328 1329 1330 1331 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

837 

636 

839 

840 

041 

842 

843 

044 

845 

846 

847 

1332 1333 1334 1335 1 336 13371338 1339 1340 1341 1342 

353 

354 

355 

356 

357 

353 

359 

360 

361 

362 

363 

848 

849 

850 

851 

852 

853 

854 

855 

656 

857 

058 

1343 1344 1345 1346 1347 1340 1349 1350 1351 1352 1353 

364 

365 

366 

367 

365 

369 

370 

371 

372 

373 

374 

859 

060 

661 

862 

863 

864 

865 

660 

667 

068 

869 

1354 1355 1356 1357 1350 1 359 1360 1361 1362 1363 1364 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

870 

071 

072 

873 

874 

875 

676 

077 

878 

879 

080 

1305 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

881 

802 

883 

884 

885 

086 

007 

008 

669 

090 

891 

1376 1377 1378 1379 1300 1381 1362 1383 1384 1305 1306 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

892 

893 

694 

395 

896 

897 

890 

899 

900 

901 

902 

1387 1388 1389 1390 1391 1392 1393 1394 1395 1396 1397 

4QB 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

1409 1410 1411 1412 1413 1414 1415 1416 1417 1410 1419 

430 

431 

432 

433 

434 

435 

436 

437 

430 

439 

440 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

1420 1421 1422 1423 1424 1425 1426 1427 1428 1429 1430 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

936 

937 

938 

969 

940 

941 

942 

943 

944 

945 

946 

1431 1432 1408 1434 I486 1436 1437 1438 1439 1440 1441 

452 

453 

454 

455 

45S 

457 

458 

459 

450 

481 

462 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

1442 1443 1444 1 445 1446 14471448 1449 1450 1451 1452 

463 

464 

465 

466 

467 

463 

469 

470 

471 

472 

473 

958 

959 

960 

961 

962 

963 

964 

965 

966 

967 

968 

1453 1454 1455 1 456 1457 1450 1459 1460 1461 1402 1463 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

969 

970 

971 

972 

973 

974 

975 

97© 

977 

978 

979 

1464 1465 1466 1467 1460 1469 1470 1471 1472 1473 1474 

405 

486 

407 

488 

489 

490 

491 

492 

493 

494 

495 

980 

981 

982 

983 

984 

905 

986 

907 

900 

909 

990 

1475 1476 1477 1478 1479 


/ subscribe to BYTE. I_J I do not subscribe to BYTE. I_J Please send me one year of BYTE Magazine for $24-95 and bid me. Offer valid in US and possessions only. 


BVTE iS4 

















NO-RISK SUBSCRIPTION INVITATION jU 



YES Please start my one-year subscription to Byte. 
I can receive a subscription refund if I am ever 
dissatisfied. 

Payment method Charge my subscription to: 

|_J Visa Access/Eurocard/Mastercard Amex 

Card No: [ 

Expiry date_Signature:__ 

OR 1 I enclose payment now This is a renewal order 
Name_ 

(PLEASE PRINT) 

Address_ 


I I I I II II 11 II II II 


_ Code_ 

Country_ 

Please allow 8-10 weeks for processing. Thank you. 

IB15039 IBT5047 


Tick your 
subscription price 

One year subscription: 

12 issues plus free Annual 
IBM PC Issue. 

Please tick one box. : 


Fast Surface Delivery 

United Kingdom I £29 
West Germany 


France 

Netherlands 

Switzerland 

Italy 


□ 105 DM 

□ 350 FF 

LI 120 Guilders 

□ 88SFR 

□ 75,000 Lire 


All other European 
countries $US5Q 


Air Delivery 

United Kingdom £41 

□ 147 DM 


West Germany 
France 
Netherlands 
Switzerland 
Italy 

All other European 
countries 


□ 500 FF 

D 168 Guilders 

□ 123 SFR 

□ 105,000 Lire 

□ SUS70 


PLACE 

STAMP 

HERE 


EVTE 

McGraw-Hill Information Services 
McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 

Attn: International Circulation Department 




























PLACE 

STAMP 

HERE 


EVTE 

McGraw-Hill Information Services 
McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 

Attn; International Circulation Department 


NO-RISK SUBSCRIPTION INVITATION fftS 



YES Please start my one-year subscription to Byte. 
I can receive a subscription refund if I am ever 
dissatisfied. 

Payment method Charge my subscription to; 
i Visa L I Access/Eurocard/Mastercard Q Amex 




1 1 


JLLL 




Expiry date_Signature:_ 

OrQ I enclose payment now [ I This is a renewal order 
Name_ 

(PLEASE PRINT) 

Address _ 


Code. 


Country_ ... _ _ 

Please allow 8-10 weeks for processing. Thank you. 


y Tick your 
subscription price 

One year subscription: 

12 issues plus tree Annual 
IBM PC Issue. 

Please tick one box.: 

Fast Surface Delivery 

United Kinodom D E29 
West Germany —I 105 DM 
France □ 350 FF 

Netherlands LJ 120 Guilders 
Switzerland □ SSSFR 
Italy L I 75,000 Lire 

All other European—, 
countries 1—1 $US50 


Air Delivery 


United Kingdom 

□ 

£41 

West Germany 

□ 

147 DM 

France 

□ 

500 FF 

Netherlands 

□ 

168 Guilders 

Switzerland 

□ 

123 SFR 

Italy 

□ 

105,000 Lire 

Allother European—, 
countries 

$US70 


IB15039 


IB15047 































Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order; 

Ask These Important 
Questions 

• How long has the company 
been in business? 

* Does the company offer 
technical assistance? 

* Is there a service facility ? 

* Are manufacturers warran¬ 
ties handled through the 
company? 

* Does the seller have formal 
return and refund policies ? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number ; catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date . 

• Confirm that the price is as 
advertised * 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E* 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association. Inc. 





• Obtain an order number 
and identification of the 
sales representative. 

* Make a record of your 
order noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E, 43rd St., New York, 
NY 10017. 


Ti 




wcnfc fTC 


to 1 Direct Marketing Association, Inc. 1988 























BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 


• 1 YEAR WARRANTY 

* TOLL-FREE TECH SUPPORT 


ORDER TOLL-FREE 800-538-5000 




PART# 


SIZE 


SPEED 


4116-150 
4164-150 
4164-120 
4164-100 
TWS4464-12 
41556-150 
J1256-120 
41256-100 
41256-60 
414256-100 
414256-60 
1MB-120 
1 P.TB-100 

i we-eo 

1MB-70 
! MB-6Q 


05636x1 
65536X1. 
65536x1 
65536x4 
205144x1 
202144x1 
262144x1 
252144*1 
262144x4 
202144x4 
1040576x1 
1046576x1 
1040576x1 
1040576X1 
1040576x1 


150ns 
150ns 
120ns 
100ns 
120ns 
150 ns 
120ns 
100ns 
00ns 
UJDns 
60ns 
120ns 
100ns 
SOns 
70ns 
SOns 


1.49 

2.49 


SIMM/SIP MODULES 


MATH CO-PROCESSORS 


guide 

■5 Year Warranty 


CYRIX COPROCESSORS 

STATE.0F-THE.ART TO SAVE YOU LQNGEVIYy WORRIES' 
MANUAL & SOFTWARE GUIDE. FULL 5-YEAR GUARANTEE! 

83D87-16 16 MHz $290.95 03D87-33 33 MHz $549 00 

33DE7-20 20 MH; 319.55 63507-16 (SX) 16 MHx . 209.95 

k 33087-25 25MHz 419.95 83S87-2G (5X) 20 MHz 


UPRIGHT CASE 

$ 249 9s 

* FOR STANDARD. FULL SEE AND 
MIN I -MOTHERBOARDS 

* 250 WATT POWER SUPPLY 

* MOUNTS FOft 3 FLOPPY AND 
4 HARD DRIVES 

* T UftBO AN D R ESET SWITCH IES 

* SPEED DISPLAY. POWER, DISK LEDS 

■ MOUNTING HARDWARE. FACEPLATES 
AND SPEAKER INCLUDED 

CASE-lOO ...$249.95 

MORE CASES... 

CASE-200 
CASE-120 
CASE-70 
CASE-50 
CASE-FLIP 
CASE-SLIDE 
CASE-JR-200 


UPRIGHT HOLDS It DRIVES ... 
MIN I-UPRIGHT W/200 WATT PS 

FULL-SIZE 2S6-STVLE CASE. 

MIN I-SIZE 206 STYLE CASE ... 
FLIP-TOP 0080-STYLE CASE 
SLIDE-TYPE BDB0-STYLE CASE 
MIN SIZE CASE WITH MOW PS ,. 


REPLACEMENT POWER SUPPLIES,,. 

PS-135 135 WATT PS FOR 0088 (11 &22tiV) 

PS-150 150 WATT PS FOR 6036 (11W22GV) . 

FS-200X 200 WATT PS FOR 8068 (tUV220V) . 

P S-200 200 WATT PS FOR 236/300 t110J22QV) 

. PS-250 25D WATTPSFOR2a&'3fl0OlO/22OV> 


$499.95 
$199-95 
... $09.95 
$59,95 
$39.95 
.... $39,95 
.,$149,95 

$5995 

.$69.95 

$59-95 

$39.95 

$129.95 


EPROMS 


7710-1 

2732A 

2704 

2754-250 

2704-200 

27126A-200 

27256 

27C256 

27612 

27C101-20 


5.95 

17.95 


$ 399> 5 


16MHz MINI 386SX 

■ NORTON SI 15-3 - LANDMARK AT SPEED 20,8 

■ USES 16MHZ INTEL SQ366SX CPU * EXPANDABLE TO 3MB ON 
BOARD * AMI BIOS * CHOOSE FAST O WAIT STATE OR 1 WAIT 
STATE FOR ECONOMICAL USE OF SLOWER RAM - FIVE 16-BIT 
AND THREE 0-BIT EXPANSION SLOTS ■ CHIPS TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY {NEAT) CHIPSET 

■ SOCKETED FOR 00387SX CO PROCESSOR - 6 5' X 13“ SIZE 
FITS IN MINI-236 AND FULL-SIZE 236 CASES 

MCT-386SX .......... $399.95 

MCT-336SX-20 20 mhz version $499.95 


12MHz MINI 286 

$ 199 9S 


4 MODULAR CIRCUIT TECHNOLOGY 


* NORTON SI 14,0 * LANDMARK AT SPEED 15.9 

» EXPANDABLE TO 4MR ON BOARD USING SIMMS * FIVE 
16 BIT AND THREE fl-BFT SLOTS ■ 8.5' X 8.75' SIZE FTTS 
MINI-236 AND FULL-SIZE 206 CASES 

MCT-M2B6-12 ........ $199,95 


25MHz CACHE 486 s 1995 

■ LANDMARK AT SPEED 114! 

HIGH-PERFORMANCE MOTHERBOARD FOR CAD/CAM/CAE 
WORKSTATION. LAN SERVERS. MULTI-TASKING: MULTI-USER 
OR XENIX APPLICATIONS - INTEL 80400 CPU WITH INTERNAL 
MATH CO-PROCESSOR AND 0K CACHE - 128KB CACHE 
MEMORY ON BOARD ■ EXPANDABLE TO i&MB ON BOARD 
USING 1 MB X 9 SIMMS OR 256K X 9 SIMMS (0KB INSTALLED) 

■ SOCKETED FOR WEITEK4167 MATH CO PROCESSOR ■ EIGHT 
16-BIT BUS SLOTS * AMI BIOS * SOFTWARE SELECTABLE 
SPEEDS - FULLY COMPATIBLE WITH 0S2, NOVELL. DESQVIEW, 
XENIX, WINDOWS AND WINDOWS 3-0 

MCT-4B6MB25 25 MHZ VERSION .$1,995-00 

MCT-4B6MB33 33 MHZ VERSION. $2,495.00 

MORE MOTHERBOARDS 

MCT-M38G-25 25 MHZ MINl-306 .$799.00 

MCI-C3S6-33 33 MHZ CAC HE MIN 1-386 $1,299.00 

MCT-G386-25 25 MHZ CACHE MINI-366.$1,199.00 

MCT-33SMRC-33 FULL SIZE 33MHZ CACHE 386 $1,195.00 
MCT-3S6MBC-Z5 25 mhz cache 386 $999 00 

MCT-M286-20N 20 MHZ 266 w/NEAT CHIPSET -.$389.95 

MCT-M286-16M 16 MHZ 286 WNEAT CHIPSET $289,95 
MCT-M286-12N 12 MHZ 266 W.WEAT CHIPSET $269.95 
MCT-TURBCMQ 1OMHZ0D86 . $99.95 


PROTOTYPE CARDS 


>DS^6flt 


8-BIT SOLDERLESS 8088 s - rtS5 
BREADBOARD WITH DECODE / ^ 

■ ADDRESS DECODING LOGIC. DATA BUFFERING, 2 LSI CIR 
currs FOR PROGRAMMABLE digital 1.40 « COUNTEFt-TlMER 
FUNCTIONS - LOGICALLY GROUPED - ACCESSES ALL I/O 
SIGNAL CONNECTIONS * CLEARLY LABELLED BUS LINES 
- ACCEPTS UP TO 24 FOURTEEN-PJN ICS - ACCEPTS 9. 15 
25 OR 37-FFN D-SUB CONNECTORS 

PD5-6G1 ........ „ $79,95 

PDS-G00 ABOVE CAR D WITHOUT DECODE ..$49.95 

PD5-61T 16’BIT BUS BREADBOARD WITH DECODE $89,95 
PDS-610 ABOVE CARD WITHOUT DECODE$59-95 

MORE PROTOTYPE CARDS: 

FR-4 EPOXY GLASS LAMINATE WITH GOLD-PLATED EDGE- 
CARD FINGERS and SILK-SCREENED legends 
J Dft-P R1 8-BFT WITH *5V AND GROUND FLAN E $27,95 

J D R-P R2 AS ABOVE. WITH - O DECODING LAYOUT $29.95 
JDR-PR2'PK PR2 BUFFERlNG m'DECODE PARTS KIT . $3,95 
J DR-P R10 16-BIT WITH I/O DECODING LAYOUT $34.95 

JDR-PR1Q-PK PfilO BUFFERtNG/DECODE PARTS $12,95 
EXT-80283 286O0MPATIBL E EXTEN DER CAR D $39 -95 


MCT'S MODULAR 
PROGRAMMING SYSTEM 

USE 4 SLOT W PROGRAM EPROMS, PROMS. PALS A MORE! 

HOST ADAPTOR CARD/CABLE $ 29 95 

* UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD¬ 
ULES ■ SELECTABLE ADDRESSES PREVENT CONFLICTS 

MOD-MAC 

UNIVERSAL 
MODULE 


$ 499* s 


PROGRAMS EPROMS. 
BEPROMS, PALS, Bl-POLAR PROMS. 
8748 & 8751 SERIES DEVICES: 16V8 AND 
20V0 GALS fGENERIC ARRAY LOGIC! FROM 
LATTICE. NS, SGS' ■ TESTS TTL & CMOS tC'S; DYNAMIC 
AND STATIC RAM * LOAD DISK. SAVE DISK, EDIT. BLANK 
CHECK, PROGRAM AUTO, READ MASTER. VERIFY & COM¬ 
PARE * TEXTOOL SOCKET FOR ,3 h -6 rt WIDE JCS {0 ■ 40 PINS) 

MOD-MUP.....$499.95 

MOD-MUP-EA 4 UNIT ADAPTOR *. $99.95 


$ 119 9S 


$3995 


DATARASEII EPROM ERASER 

- CONVENIENT POCKET-SIZE I 

- ERASES Ail SIZES OF EPROM , M 

UP TO 4 AT A TIME ... # JJ 

* WALL PLUG POWER SUPPLY 

DATARASE II 


REQUEST OUR FREE 100-PG CATALOG 
FOR OUR ENTIRE DEVELOPERS LINE! 


EPROM MODULE 

* PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS A 10K TO 
1024K E EPROMS - HEX TO OBJ CONVERTER - AUTO, 
BLANK CHECK/FROGRAM/VERIFY * VPP 5, 12.5. 12.70, 13 r 21 
& 25 VOLTS ■ NORMAL, INTELLIGENT. INTERACTIVE A QUICK 
PULSE PROGRAMMING ALGORITHMS 

MOD-MEP.......„..$119,95 

MOD-MEP-4 4-EPRGM PROGRAMMER $169,95 

OTHER PROGRAMMING MODULES... 

IVJOD-M PL PAL P ROO RAMM ING MODULE .. 249,95 

MQD-MMP MICROPROCESSOR PROGRAMMER .. 179.95 
MOD-MIC DIGITAL 1C 8. MEMORY TESTER 129,95 

MOD-MBP Bl-POLAR PROM PROGRAMMER.... 259.95 

PAL DEVELOPMENT SOFTWARE 

ENTRY LEVEL CUPL PAL DEVELOPMENT KIT. 

MOD-MPLSOFT 


ITvTfli TERMS: Mmimum order Si0.00. Fqr shipping & hanoiinc include $5.00 for ground and $7 50 for arr. Orders over 1 l& and forerun orders may iequire adcrtional shipomg charges—contact 

—-—“ our Sales Dept, for ihe amount, CA resident mus! InduJe applicable sales fox Prices subjectlo charge wilheui notice. We are net responsible tor typographical errors. We reserve tl>o 

^ r^thl to lim<l duantilies and to substitute manufacturer. AH merchandise sunject 10 pr:cr sates. A full copy or our terms rs available upon request. Items pictu'ea may only &e representative, 

JDR, 5he JDR logo. JDR Mlcrtxjewces and the MOT logo are registered tradema r ks nt JOR MICRODEVJCES. INC Modular Circuit Tecnnology, Littleipot. Mimtcdl and Superloot are 
■ * * trademafks ot JDR Ml CRODEVICES. JNC, Copyright 1991 JD R MIGHODEV ICE$. 





































































- 'MvtaooraOD baud operation 

- HAYES AT COMMAND SET COMPATIBLE - FROCOMM 
COMMUNICATIONS SOFTWARE - CQMl THRU COM4 

MCT-241 ....... $f 

WICT-F AXM 2400 BPS INT WITH FAX SEND . $1 1 


KITS INCLUDE HARD DRIVE. DRIVE 
CONTROLLER. CABLES & MANUAL 


101 KEY WITH 12 FUNCTION KEYS * 200/386/486 COMPATIBLE 

BTC-5339 .....$69.95 

FC -3001 1 a 1 -KEY r 12 F KEYS & CALCULATOR . S74.95 

BTC-5060 84 KEY WITH HI FUNCTION KEYS $59-95 


SCANNER! v O»5L 

- 400 DPI 16-COLOR DRHER MODE.^^q| 

200 DPI 16 SHADE GRAY SCALE 

MODE * MONO MODE FOR D&W UNE 

ART AT 100, 200, 300 OR 400 DPI 

* 2SOFT PC PAINTBRUSH Vl PLUS - gj 

CHS-4000...$599.00 

HS-3DOO 32 GRAY SCALE SCANNER W/PAINT 

OCR-SOFT CARETS OCR SOFTWARE. 

LOaiTECH PRODUCTS 

LOGC9 SERIAL MOUSE ... 

LOGC9- P SERIAL MOUSE WjPAINTSHO 

LOG C9-WIN SERIAL MOUSE WAN IN DOWS 

LOGB9 BUS MOUSE .. 

L0GB9-P BUS MOUSE W/PAINTSHDW . 

TRACKMAN SERIAL TRACKBALL .. 


* 24oo/i aoaraoo baud operation . hayes at 

COMMAND SET COMPATIBLE ■ EXTENDED 
^REGISTER PROGRAMMING - SPEAKER A 
2ND PHONE JACK * STD RS-232C INTERFACE 

VIVA-24E w .....$119.95 

VIVA-24MNP ERROR CORRECTING VERSION ... 
PCEM7296 INTEL 9660 BPS EXTERNAL MODEM 


PRO-96EF 9600 BPS EXTERNAL WITH FAX $679-00 
PRO-MAXI 2400 SPS INTERNAL W/B&Ofl FAX $ 199.95 

PRO-241 2400 BPS I NT WFTH PROCOMM .. $99,95 

PRO-24MMP 2406 BPS INT W/ERROR CORR $129.95 
PRO-24EMNP 2466 BPS EXT. W/ERHOR CORR $159.95 

PBO-24E 2400 BPS EXTERNAL .. $139.95 

PRO-24M E 2400 BPS Ml NI EXTERNAL. $109.95 

PRO-EFXM-96 2466 BPS MSNI-EXT W/FAX SEND .. $169.95 


TRACKMAN-B BUS TRACKBALL 


NECMULTI-3D 

- 1624X768 RESOLUTION ■ 20MM DOT PITCH * COMPATIBLE 
WITH S514A. SUPER VGA, APPLE MAC II, VGA, EGA ft CGA 

NEC-MULTI-3D ............$649 


RELYSIS 9514 MONITOR 

- UP TO 1024 X 7GB RESOLUTION 

• 1:1 ASPECT RATIO AT 640 X 480 RPPBI' 

ft 1024 X 76B - .28 DOT PITCH ™ ' 

- 14 H NON GLARE SCREEN 

- VGA, EGA, CGA. MDA, HGC COMPATIBLE 

1024 X 768 INTERFACE CARD 

- 8/16-BIT 0006/280/366/486 COMPATIBLE 

- 512K VIDEO RAM EXPANDABLE TO 1 MB 

- AUTO MODE SWITCHING ■ 256 COLORS FROM 262,000 

* WINDOWS 3.0 COMPATIBLE - INCL. SOFTWARE DRIVERS 

VGA-PKG-1024+ ........$599.C 


NOTE: 3-1/T MODELS REQUIRE ST-MHW TO MOUNT IN &1/4’ SLOT 


# MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 

1.44MB FLOPPY $ Y $ TEM DIAGNOSTICS CARD 

CONTROLLER *49> s % 


WORKS WHEN SOFTWARE CANNOT gj 

286.386/486 COMPAT ISLE 

PLUG INTO SLOT. HEAD LED 

DISPLAY AND CHECK YOUR BIOS 

MANUAL FOR ERROR CODE 

VIEW LEDS ON-BOARD OR ON BACK-PANEL 


■ 8606/286 COMPATIBLE 

- SUPPORTS 2 FLOPPIES 
P66K.720K. 1.2MB £ 1.44MB} 

■ USER SELECT AS PRIMARYOH SECONDARY {3RD OR 4TH) 
FLOPPY 

MCT-FDC-HD......*,$49,95 

MCT-F0C-HD4 4 FLOPPY VERSION . $59.95 

MCT-FDC FLOPPY CONTROLLER $29.95 

MCT-HDC HARO DRIVE CONTROLLER --$79,95 

MCT-RLL FILL HARD DRIVE CONTROLLER .$89.95 
MCT4DE IDE HARD DRIVE CONTROLLER $39,95 

MCT-ESDI 16-arr ESDI DRIVE CONTROLLER $149,95 


MCT-EEMS t6’BIT EEMS CARD .. $149.95 

MCT-AEMS IB-BITEMS CARp(USES 1MB DRAMS) $129.95 

MCT- AEM5-256 USES 41256 DRAMS .. $129.95 

MCT-EMS fl-BIT EMS CARD 2MB CAPACITY. $129-95 

MCT-RAM 6 BIT S76K RAM CARD. ... $49.95 


BARGAIN HUNTER'S CORNER 


■ 1:1 INTERLEAVE FOR lirir -iii 

IMPROVED PERFORMANCE 

■ (>N I HOLS IIAHI ■ DRIVES 

AND 2 FLOPPY DRIVES '* r ™ 

■ CONCURRENT OPERATION 
OF 1 FLOPPY/1 HARD DRIVE 

W1CT-FAFH....— 

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER 

MCT-IDEFH IDE F/H CONTROLLER.. 

MCT-SCSI- FH SCSI F/H CONTFfOLI. E R . 

MCT-IDEIO 16-BIT IDE MULTI I/O CARD. 

MCT-AIO 8-BR- 286X386 MULTI I/O CARD . 

MCT-IO 8-BIT 0088 MULTI I/O CARD __ 


- 0688 OR 266/386/486 PC COMPATIBLE - 600 X 660 IN 16 
COLORS ■ 256K VIDEO RAM *SUPPORTS ANALOG AND TTL 

MCT-VGA.„..$14-9.! 

MCT-VGA-8 6-BIT VERSION ....... $149.! 

MCT-VGA-1024 1024 X Tea VGA .,.$159.! 

WlCT-VG AM 024+ 1624 X 788 IN 256 COLORS.$199.! 

MCT-MGEl0 MONO MULTI E/O, IDE F/H CARD .$129-! 

MCT-MGP MONOGRAPH ICS/PR INTER CARD.$49.! 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR $49.! 
MCT-EGA EGA CARD WITH 256K RAM $149.! 


BUY WITH CONFIDENCE FROM JDR! 

* 30-DAY MONEY BACK GUARANTEE 


JDR Mictode 


* TOLL-FREE TECH SUPPORT 


iwSSS 800 - 538-5001 

MON.-FRL 7 A.M. TO S P.M., SAT. 9 A.M. TO 3 PM, 


CUSTOMER SERVICE 800-535-5001 
TECHNICAL SUPPORT 800-538 5002 
LOCAL/INTERNATIONAL 409-559-1200 
BBS (9600/2400/1200) 408-559-0253 


FOFtM 

MODEL 

SIZE FORMAT MS 

PRICE 

3-1 /r 

5T-125A 

21.4MB 

IDE 2SMS 

$259 

3-i /r 

ST-138 

32,1MB 

MFM 40MS 

$269 

3-1/2" 

ST-130R 

32.1MB 

RLL 40 MS 

$209 

3-1/2" 

ST-118A 

32.1MB 

IDE 28MS 

$269 

Ml*' 

ST-251 N 

42,8MB 

SCSI 41) MS 


5-1/4" 

ST-251-1 

43.1MB 

MFM 2BMS 

$299 

3-1/2" 

ST-157A 

486MB 

IDH 28JM5 

$299 

3-1/2" 

ST-157N 

48.6MB 

SCSI 40 MS 

$359 

5-1/4" 

ST-277ISM 

64.9MB 

SCSI 28MS 

$439 

5-1/4" 

ST-2 77-1 

65.5MB 

RLL 28MS 

$349 

5-1/4" 

ST-4095 

m. 2MB 

MFM 28MS 

$569 

5-1/4" 

ST-2 96 N 

84.9MB 

SCSI 28 MS 

$449 

5-1/4" 

ST-4144 R 

1227MB 

RLL 2SMS 

$699 

3-1/2" 

ST-1144 A 

125MB 

IDE 19MS 

$649 

3-1/2" 

STM 201A 

180MB 

IDE 15 MS 

$799 
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Listing 2c continued 
#include "evc.h" 

static void evc_prog_l{}i 

main() 

{ 

SVCXPRT *transp; 

(void) pmap_unset (EVC^PROG, £VC_VER); 
transp = svcudp_create(RPG_ANY50GK); 
if (transp == NULL) { 

(void)fpriatf(stderr, '‘Cannot create udp service,An 11 ); 
exit(l); 

} 

if (I sve_re||ister( transp, EVC_PRGG, EVC_VER, evc_prog_l, 

IPPROTO .UDP)) { 

(void) i^rintf( stderr, "unable to register {EVC_PROG, 
EVC—VER, udp}.\n"); 

exit(l); 

} 

transp = s vet cp_c reate(RPC_ANYSOCK,0,0); 
if (transp == NULL) { 

(void)fprintf (stderr, "Cannot create top service. \n 11 ); 
exit(l); 

} 

if (1svc_ regis te r{t ran sp, EVC^PROG, EVCLVER, evc_prog_l, 

IPPROTO,RCP)) { 

(void)fprintf(stderr, "unable to register {EVC_PR0G, 
EVCJ/ER, top}. \n M ); 

exit(l); 

} 

svc_run(); 

(vo id} f pr int f (stderr, " svc_run returns d \ n "); 
exit(l); 

} 


static void 

evc_p rog_l(rqs tp, transp) 

struct svc_req *rqstp; 

SVCXPRT *transp; 

{ 

union { 

int evc_climte_l_arg; 

} argument; 
char *result; 

boo!Lt (#xdr_argument) (), (*xdr_result) (); 
char (*local)0; 

switch (rqstp->rq_proc) { 
case NULLFROC: 

(vo id) s vc„ s en dr eply( transp, xdr_void, (char *)NULX.); 
return; 

case EVC^CLIMATE: 

xdr_argument = xdr_int; 

xdr_result - xdr_elimate; 

local - (char *(*)() )evCL-Cliniate_l; 

break; 


default: 

svcerr_noproc(transp); 
return; 

} 

baero( (char #) ^argument, siseof(arguinent}); 
if (!svc_getargs(transp, xdr_argument, ^argument)) { 
svcerr^decode(transp); 


continued 


continuedfrom page 317 
&bay_number f 
xdr_c1imate , &c1imate f 
timeout ); 

The procedure number, XDR routines, 
and call and routine values are the 
same as with the callrpc function. The 
timeout value is a timeval struct pro¬ 
viding the retry time for UDP communi¬ 
cations. It’s ignored for a TCP/IP link. 

The corresponding server arrange¬ 
ment uses an SVCXPRT transport handle, 
which is created by svcudp_create or 
svctcp_create: 

SVCXPRT *svcF; 

svcP - svcudp_create 
( RPC^AKYSOCK ); 

The single argument is the network 
socket that is used for the handle; pass¬ 
ing RPC_ANYSOCK will cause svcudp_ 
create to open a socket. Two additional 
arguments are required for svctcp_ 
create: the sizes of the receive and 
transmit buffers it should allocate (you 
can specify 0 to use defaults). The server 
then registers its functions via svc_ 
register: 

svc_regtster( svcP, EVG_PRGG, 

EVC_VER, evcfunc, IPPROTG_UDP ); 

specifying the program number and pro¬ 
gram version, a routine to handle all re¬ 
quests for that program, and the type of 
transport. Once the services have been 
registered, the server calls sve_ruru 

The svc_register function, like 
registerrpe, actually registers a ser¬ 
vice with a server program, the port 
mapper. The port mapper accepts RPC 
requests and delivers them to the appro¬ 
priate program so registered. Before reg¬ 
istering the function, you may wish to 
unregister it to erase any lingering trace 
of an old incarnation: 

pmap_unset ( EVC_PR0G, EVC_VER ); 

A big difference in this server ar¬ 
rangement is that the registered function 
takes care of all the procedure numbers 
for a particular program number. The 
function (in this case, eve fun c) is passed 
the address of a svc_req structure and 
the transport handle. The function then 
must check the rq_proc member of the 
svc_req structure to find out which pro¬ 
cedure was requested and handle it ap¬ 
propriately ♦ 

By convention, all servers respond to a 
procedure number of 0, as a sort of “are 
you there?” request. The return value is 
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return; 

} 

result = (*local)(^argument,frrqstp); 

if (result 1 = MULL && !svc_sendreply(transp, xdr_result, ^result)) { 
svcerr_systemerr(tr&nsp); 
return; 

} 

if (! svc_freeergs (transp, xdr_argurnent, gcargument)) { 

(voldifprintftstderr, "unable to free arguments \ n' 1 ); 
exit(l); 

} 

} 


Listing 2d: XDR routines for described data t evc_xdi\ c. 

^include <rpc/rpc.h> 

# Include "eve.h" 

bool_t 

xdr_climate(xdrsj objP) 

XDR *xdrs; 
climate *objp; 

{ 

if (!xdr_lnt(xdrs J &obJp->temp)) { 
return( FALSE ); 

} 

if (!xdr_int(xdrs, &objp->humidity)) { 
return( FALSE ); 

} 

return(TRUE); 

} 


simply a void. If the procedure number is 
invalid, the server should respond by 
calling svc_noproc with the transport 
handle as the argument. 

In processing valid requests, two pro¬ 
cedures are used to get arguments and 
send replies: 

svc_getargs( svcP, xdrproc, 
data? )j 

fetches the argument described by the 
XDR procedure xdrproc; dataP is the 
address of a variable to receive the data 
(e.g., a basic type or a pointer to a 
struct). 

svc_sendreply( svcP, xdrproc, 
dataP ); 

returns data using the same calling con¬ 
vention. To execute the deletion XDR 
function (if any pointer or variable- 
length data was received), use: 

svc_freeargs( svcP, xdrproc, 
dataP ); 

You can also arrange to have your 
server program started automatically by 
inetd (the internet server daemon) when 
requests come in for it. This is controlled 
by information in the inetd configura¬ 
tion file; Inetd runs the server program 
with a socket already opened on file de¬ 
scriptor 0. Thus, when you create the 
transport handle, you pass the socket 
number 0 instead of, say, RPC_ANYS0CK. 

All this demonstration merely touches 
on the lower levels of RPC, enough to 
make use of the rpegen RPC compiler. 
Some other low-level aspects include 
broadcasting, callbacks, and access au- 
then! ificat ion. 

Automating All the Above 

Some of what I have discussed looks 
pretty daunting, but it is really no more 
difficult than using any other abstracted 
I/O mechanism. Even so, a powerful 
tool helps automate the construction of 
RPC programs. It’s called rpegen, and 
you can use it to generate both XDR pro¬ 
cedures and RPC server routines. 

You describe your XDR data and ser¬ 
vice procedures in a file with, by conven¬ 
tion, an extension of .x. This file con¬ 
tains C-like descriptions of data and 
procedure information. For example, 
when you give foo.x to rpegen, the file 
is passed through the C preprocessor (so 
you can include regular preprocessor 
directives such as #include and #if). 
Then, rpegen produces up to four files: 
an .h file (foo.h) describing the data 


types produced from the XDR descrip¬ 
tions, a C file (foo^xdr.c) containing 
the XDR routines that represent those 
types, a C file (foo„clnt,c) containing 
stub routines for client calls, and a C file 
(foo_svc.c) containing a skeleton server 
routine. 

Listings l and 2 show how it would 
work for the evc_cliraate routine. List¬ 
ing 1 is the rpegen input file; listings 2a 
through 2d are the generated output files. 
Note that the generated code uses a low- 
level interface making use of a transport 
handle. 

Good, but Not Perfect 

Sun's RPC system is not perfect by any 
means. It is, however, for many applica¬ 
tions, a cut above explicit socket-oriented 
network request methods. 

A colleague, speaking of RPC, once 
expressed the opinion that “abstraction 
ought to mean more than just hiding the 
ugliness." if you buy that philosophy, 
the test of any abstract system is whether 
its abstraction provides better ways of 
doing things or merely sweeps the details 
under the rug. Sun RPC does some of 
each. 

One of the more interesting problems 
in working with this RPC model is to 
provide the appropriate levels of glue to 


make the interface to the RPC client rou¬ 
tines the same as to the actual implemen¬ 
tation routines. After all, if s that level of 
abstraction you're after. One test is to see 
if you can provide equivalent glue that 
simply calls the real routines and link 
your client and server routines together 
with this glue. 

If you want to look at a toy example of 
RPC programming, a simple program is 
available electronically (see page 5 for 
details). The server side provides a few 
routines that access a set of definitions 
for conference rooms and meeting sched¬ 
ules. The client side uses the list-manipu¬ 
lation functions to provide commands 
that inquire and modify these lists, (Pre¬ 
sumably, the server would be intelligent 
enough to schedule meetings based on 
the matches among room features, meet¬ 
ing requirements, and availability of in¬ 
vitees—but that is beyond the scope of 
this contrived example.) ■ 


Mark Mallett is an independent program¬ 
mer at Zinn Computer Co ., a writer , and 
an active BIX moderator . He lives in 
Litchfield, New Hampshire, and can be 
reached on BIX as " mmallett . ” 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough , NH 03458. 







PRINT QUEUE 



HUGH KENNER 


Up from Rosie 

Self-similarity rears its head in cats and fractals, cities, and a new collection of essays 



C ats, to take a handy example, are 
fractal. Between Rosie, felis sil~ 
vestris cat us, who leaps onto my 
shoulder, and MGM’s felis leo, 
whose leap I hope never to experi¬ 
ence, we observe discrete steps— 
for example, House Cats < Bobcats < 

Panthers < Big Cats. Nothing smaller 
than Rosie’s kin, nothing larger than 
Leo’s. And although there’s a likeness, 
we’ve not identity of form: Enlarge Rosie 
to lion size, and you’d fool no one into 
thinking you were showing a lion. Apart 
from color, the mass about the shoulders 
is wrong, the size of the head. Still, simi¬ 
larity is evident at each scale, and we 
say, intuitively, “Cats.” 

Carl von Linne (better known as Lin¬ 
naeus) knew, circa 1735, that all those 
creatures were cats, and in the durable 
system he was constructing, he assigned 
them to genus felis. His genera were 
based on lists of characteristics, which 
seem cumbersome since we can often tell 
by just looking. What we can tell by just 
looking got firmly accommodated by 
science only in the past two decades, 
when fractal theory began speaking of 
self-similarity and defined similarity as 
statistical. 

(Not that just looking is infallible. The 
Greeks named a cumbersome beast hip¬ 
popotamus, horse of the river, on the 
hunch that anything so big was horsey. 

They weren’t looking at form, they were looking at size. Lin- 
naean principle says it’s an overscale pig.) 

Similarity may resist rigorous proof, but the human eye is 
a similarity detector. Computers, which can choke on mis¬ 
matched commas, are essentially difference detectors. If frac¬ 
tal science was made possible by the computer, that’s thanks to 
the ease with which a computer can show us zones of color to 
map ranges of numbers; thus, the eye is offered a pattern in 
which it spots self-similarities at stepwise reductions of scale. 
It’s amazing how much of the world of everyday experience 
answers to such analysis. Clouds, trees, rivers, coastlines. . . 
those are familiar examples. And there are more and more. 

The discussion goes on refining its focus. Fractals and 
Chaos (edited by A. D, Crilly, R. A. Earnshaw, and H, Jones, 
Springer-Verlag, 1991, $39.50) grew from an international 
conference in London. It contains 13 papers and 146 figures, 


57 in color. If you’ve only an hour, spend it with Michael Bat- 
ty’s chapter “Cities as Fractals: Simulating Growth and Form” 
(24 pages, 46 references, four diagrams, and 14 color plates). 
Batty’s pages offer much of the gist of the book. He establishes 
that a city’s growth is, ah, dendriform (my word, not his; a use¬ 
ful word, it means “tree-like”). 

The tree is a well-known fractal example. The trunk splits 
into limbs, limbs into branches, branches into twigs. A circula¬ 
tory system, Rosie’s or mine, is likewise structured, arteries 
down to capillaries. So is the system of airways in our lungs, the 
system of neural branches in our brains (where neurologists 
speak of “dendrites”). Self-similar on a small number of di¬ 
minishing scales, dendriformity seems to govern growth wher¬ 
ever we look. The seemingly random changes of direction that 
keep any example from just photocopying any other all point to 
the magic word , fractal: Although the details mutate endlessly, 




the similarity of structure abides. 

And how do cities grow? A few main roadways emanate from 
a core, drawn by who knows what dreams of advantage. Along 
them, developments, generating streets off which branch sub- 
developments. *., Dendriform! And the city grows slowly 
sparser as it grows outward: For myriad reasons, less and less of 
available space is built over. One reason may be that, remote 
from the core, developing gets chancier, developers cagier. 
That's unless the core starts dying, which is another story* 
We’re watching what for Batty is the constant renegotiation of a 
balance “between the desire to be as far away from the city as 
possible and the need to be within it.” 

Here we encounter one of the dizzying leaps that characterize 
fractal discussions. For a mathematical model, we're to look 
up papers on “viscous fingering, where a fluid of lower viscos¬ 
ity permeates one of higher viscosity (e*g., water permeating 
oil),” and on “dielectric breakdown, where a charge is released 
from some source and attracted towards a 
more distant sink of high potential. ” So a 
population moves like a low-viscosity 
fluid, or a migrant to the suburbs like an 
electrical charge. That would have de¬ 
lighted the last group who tried to yoke 
New Science with common experience, 
the English “metaphysical” poets of the 
early 1600s. But Donne and Marvell and 
their like were not advantaged by a firm 
mathematical structure to hold disparate 
things together. 

By the way, if you have been puzzled 
by Mandelbrot’s “fractal dimension,” 
which is neither 1 (a line) nor 2 (a plane), 
but something in between, tike 1,72, you 
may be helped by Batty’s suggestion that 
the fractal dimension of a city simply measures how completely 
it fills the available space. If cities tend to get sparser as they 
grow outward, occupied space increases less fast than popula¬ 
tion. For a real city, a number near 1,6 seems to work. 

Another enlightening paper is Alastair Horn’s “IFSs and 
Tiling Structures.” An IFS (iterated function system) is a tag 
associated with Michael F. Barnsley, who (with Alan D. Sloan) 
wrote about it in “A Better Way to Compress Images” in the 
January 1988 BYTE. It depends on the idea that a fern (the clas¬ 
sic example) can be “tiled” into subferns. Eventually, a short 
mathematical description emerges, and if we simply rain ran¬ 
dom points upon the screen, turning on only those dots that fall 
inside the description, a plausible fern grows slowly visible. 

As another contributor, John Lansdown, emphasizes, one 
parameter is “a probability factor, which determines the den¬ 
sity distribution of the random points" everywhere in the 
image. That ensures, for instance, that veins and stems won’t 
just sag into chaos but will receive due emphasis. And the pay¬ 
off is, we can store a picture of a fern in a very small number of 
bytes. The trade-off? The time we’ll spend getting it back. 

Horn now moves to heavier math than I’m willing to face this 
afternoon (and Rosie asks to be fed), although his 15 diagrams 
remain persuasive. What he’s moving toward is ISIS (Interac¬ 
tive System for Image Synthesis), which now runs on a Sun 
workstation and is open to “massively parallel” rendering that 
relies on the Sun as a host. We’re approaching a new domain of 
image storage, of image generation. 

And that brings us to a surprising piece of programming, 
Dick Oliver’s Fractal Grafics (Cedar Software, Rt 1-5140, 
Morrisville, VT 05661, (802) 888-5275, S79). This PC pack¬ 
age is worth buying just for the 15 “History Lesson” pages of 
the manual that offer the cleanest short presentation I’ve seen of 
what fractal and chaos theory is all about. (I’d like to take Dick 


aside and impress on him the fact that “like” differs from “as.” 
Otherwise, impeccably lucid.) 

My only further complaint about Fractal Grafics is that the 
manual needs just one more page, up front, to clarify a few 
fundamentals. For several hours I was calling in image tem¬ 
plates (from the extensive library provided), only to see them 
superimposed on an initial display. I eventually discovered that 
pressing PageUp would dear that background. 

Likewise, a menu runs down the right of the screen, and you 
naturally expect your up- and down-arrow keys to move the 
cursor up and down beside it. No. Arrow keys move the image 
templates. To move the cursor down and up, you use space bar 
and Backspace, although intuition has those giving right and 
left movement. OK, if that is how Mr* Oliver wants it, but he 
might have told us up front. One spends too much time master¬ 
ing such fundamentals (and forgetting them before the next 
session). 

What makes the program worth the 
bother, though, is that it’s chiefly an 
elaborate implementation of Barnsley- 
style IFS, The library is a library of tem¬ 
plates. The first one you’ll see is a cat’s 
face (a travesty of Rosie’s), and by elect¬ 
ing Draw, you can equip it with a fright 
wig of hair; then by electing Paint, with 
cosmetic colored dotting. 

A five-finger exercise, a trivial result. 
More rewarding: Load the Tree tem¬ 
plate, Examine the self-similarity of its 
four main elements (a sturdy trunk and 
three auxiliary members). Then Draw to 
get an elaborate tree with foliage; Paint 
to sprinkle it with dainty leaflets. Cut 
“paint” off with the Escape key if it’s 
getting too fussy. You can clear your tree and then bring it 
back, for shifting, enlarging, shrinking, skewing, squashing. 
You can combine trees of different sizes and colors. Design a 
forest if you are so minded . All these operations arc fast. You 
can also combine templates: Insert small Cheshire cats amid 
trees. 

Dick Oliver deserves great credit for bringing the Barnsley 
system out to where PC users can lay hands on it. Apart from a 
few toy ferns and Sierpinski gaskets, it’s hitherto been pretty 
inaccessible. And his manual, better on the big picture than on 
his own program, assumes a user who wants to understand the 
big picture. I’ll hazard that it’s as big a picture as this century 
has seen. 

Numbers first described pyramids and temples, next the 
movement of stars. To draw the picture, you used a ruler or 
swung your arm* When Kepler’s ellipses supplanted circles, 
you could still use two pins and a string. Numbers, ruling 
whenever Euclid’s shapes pertained, next found Uranus and 
Neptune and then went chaotic: Cantor’s “dusts,” the “mon¬ 
sters” of Sierpinski and Koch. Then computer replaced string, 
ruler, pencil; and, lo, numbers describe a trans-Euclidean 
world we’ve always known and have always had to pretend was 
lacking in order. 

Oh—Rosie has asked to go out. A tad dyslexic, even as Albert 
Einstein was, she’d misread "fractals” as “cattails” and sup¬ 
posed I was discussing something important. ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. He writes for publications ranging from the New York 
Times to Art & Antiques* His recent books include Mazes and 
Historical Fictions. He can be contacted on BIX as “hkenner* M 
Your questions and comments are welcome. Write to: Editor, 
BYTE , One Phoenix Mill Lane , Peterborough, NH 03458 . 
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Human Filters? 


D ateline; 1995. NEW YORK ' The Organization 
of Information Producing Nations met today in 
New York , in an attempt to deal with what it 
described as the current infoglut. According to 
information industry analyst Don Jorak, 'In¬ 
formation providers have flooded the market with 
cheap, easily accessible information, sending the price 
of information to record low levels * Of course, much of 
this is low-grade information and requires a great deal 
of refinement before it can be used. " 

In related news , the FCC reported that several major 
communications areas are 
in grave danger of experi¬ 
encing "infolock, ” a situa¬ 
tion in which vast quantities 
of transmitted information 
overwhelm the capabilities 
of the systems that were de¬ 
signed to handle it. Mes¬ 
sages sir stalled in network 
traffic, businesspeople de¬ 
vote all their time to returning phone calls to people who 
were returning their calls , and automated calling sys¬ 
tems leave messages with answering machines. And the 
economy slowly grinds to a halt ..,, 

You may laugh, Bui we are approaching the time 
when the tide of “useless information," as Mick Jagger 
called it, threatens to inundate us. We spend our days 
swimming against that tide, trying desperately to fit 
our work—whatever that may be—in between strokes. 

For many years, the computer press has predicted the 
advent of the paperless office. Hah! We're beginning to 
realize that the phrase “paperless office" is an oxymo¬ 
ron, what with fax machines spewing endless pages of 
correspondence, laser printers cranking out multiple 
copies of E-mail messages that have been broadcast to 
everyone on the network, express mail packages arriv¬ 
ing with mind-numbing regularity (remember when 
only important things got expressed?), and on, and on. 
In the wake of this, separating the information wheat 
from the chaff is getting harder and harder to do* And 
we are increasingly reduced to being human filters for 
all that information, “Work" becomes what you fit in, 
in discrete chunks, between filtering out what you need 
to know from what you don't. 

That kind of setting doesn’t lend itself to long periods 
of deep thinking. Like our computers, we have learned 
to multitask—handling several projects at once, devot¬ 
ing small time slices to each one. It’s becoming more 


and more difficult to accomplish anything that requires 
a long stretch of uninterrupted time, I ike creating, plan¬ 
ning, or analyzing all that data. 

Who’s to blame for the current infoglut, the immi¬ 
nent infolock? Several culprits come to mind, but our 
own beloved personal computers are at the head of the 
lineup. The people who created the personal computer 
probably had no idea that their invention would become 
the Pandora’s box of the information age, unleashing 
demons, awe-inspiring in their fecundity, terrifying in 
their omnipresence. 

Don't get me wrong. I’m not arguing for a return to 
the dark ages (i.e., before we had laser printers). It is 
too late to dose the box. We have already lost our inno¬ 
cence. We have been cursed with power. The question 
is, will we control that power? 

To do so, we’ll need new tools, like the Information 
Lens, a system developed at MIT that sorts through 
your incoming E-mail, organizing and prioritizing it 
for you (see “Through a Lens Smartly" on page 177). 

We’JI also need new attitudes, attitudes akin to those 
many of us are trying to adopt about the environment; a 
mind set that makes us stop and think before we act. Do 
1 really need to send this memo to everyone in the 
office? Do I need to print out that E-mail message? Is 
there anything of substance in the report I’ve just writ¬ 
ten, or am I just contributing to the deforestation of the 
wilderness and the clutter in my coworkers’ offices? 

There’s a classic W. C. Fields film called The Man 
on the Flying Trapeze , in which Fields works in an 
office, with a desk that looks like mine—piled high 
with stacks of paper. At one point, an office boy tells 
Fields that his boss wants “a copy of that letter we wrote 
to Mr. Newt Schvendenborg. . .he thinks it was about 
four years ago." Fields turns to the desk, mutters about 
how people keep moving things on him, and proceeds 
to pluck the letter from the middle of a pile—adding that 
it was “three and a half years ago, to be correct,” 

Until we have systems that can do that for us, we’re in 
danger of drowning in our own data. And we’d better 
think about filtering the flow before we let it out. ■ 


Kenneth M Sheldon is a senior editor for BYTE . He can 
be reached on BIX as "ksheldon, ” 

Stop Bit is a forum for informed opinion on personal com¬ 
puting topics. The opinions expressed are those of the au¬ 
thor and not necessarily those of BYTE. Your contributions 
and comments are welcome ♦ Write to: Editor t BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458. 
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Take a Look at LabWindows s 2.0 


LabWindows 2.0 brings a new look to 
data acquisition and instrument control. 
The new look is graphical—a graphical 
user interface for your acquisition and 
control system. 

Create a Graphical User Interface 

With LabWindows 2.0, you can easily 
create custom graphics panels to 
interface with your DOS-based system. 
Using the graphical editor and standard 
development tools, you can develop a 
system that combines data acquisition, 
data analysis, and data presentation. 


Program with C or BASIC 

When you develop a system with 
LabWindows 2.0, you have the benefit 
of using standard programming 
languages with development tools 
designed specifically for data acquisition 
and instrument control. 

Use any Acquisition Hardware 

LabWindows 2.0 has libraries of 
functions to control data acquisition 
hardware ranging from plug-in boards 
to industry-standard GPIB, VXI, and 


RS-232 instruments. You can develop a 
system with LabWindows to meet all of 
your measurement and control needs. 


Take a look at the new LabWindows 2.0. 
You’ll like what you see. 
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LAPTOPS...WE STARTED IT ALL 


f~' I B 

5i i S r 5g .i a5ii. s s ia In 1983, we introduced 


the world’s first laptop computer. We went on to engineer built-in software, 


easy-to-read screens 


and hard drives in notebook-size PCs. 


286 Power 

The 80C286 micro¬ 
processor runser 
16 MHz far speed- 
in fens j ve sippiicatkaa 
like MkrowflP 
Windows. 


VGA Graphics 
Brilliant clarity w/rh 
640 x 480 graphics and 
a sharp 16/32-gray scale. 

Built-In Hard Drive 

20 megabytes of internal 
storage /or rapid access, plus 
a 3, 5" 1.44MB floppy drive. 


MS-DOS® 4*01 

The latest version of 

MS-DOS (4.01) tomes 
already ins failed on 
r he built-in hard drive. 


Desk Mate* 1 Interface 

The DeskMate Graphical 
User /nteriace with fen 
appiicarjons is installed on 
rht- hard drive for instant- 
on ease of use, 


Resume Mode 

Lets you shut off and 
come back, right where 
you left off—also shuts 
down automatically to 
save battery life. 


External Support 

A reach a 10Tkey key¬ 
board, a VGA color 
monitor, a printer, an 
externa/ /loppy drive 
and more. 


1MB Memory 

Expandable to 
five megabytes. 


PERFORMANCE IN A 6.7-lb. PORTABLE 


AND NOW... 

THE NEW 
TANDY 2810 HD 
NOTEBOOK PC, 


Continuing our tradition of innovation, the Tandy 2810 HD is a lightweight laptop for heavy 
use—at the office, at home, or on the road. With extremely durable construction, it’s built for 
travel—but it can also support a full-size keyboard and 

monitor for true desktop power. AT® compatibility, A | KwVlIw m f f Cf fcfm 
stunning VGA graphics and DeskMate® productiv- £F4m 'S 

ity software. Only at Radio Shack. Again. TECHNOLOGY 


Radio Shack is a division ol Tandy Corporation. Microsoft and MS-DOS/licensed from Microsoft Carp. AT/Reg TM IBM Cocp. 
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Circle 265 on Inouirv Card. 



































